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TITLE OF THE INVENTION 
GENES INVOLVED IN IMMUNE RELATED RESPONSES OBSERVED WITH ASTHMA 
CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application is a continuation-in-part of pending appln. USSN 10/369,214, 
filed Feb. 15, 2003, which is a continuation of appln. No. PCT/NL0 1/006 10, filed Aug. 16, 2001, 
designating the United States of America (published in English as PCT International Publication 
No. WO 02/14366, Feb. 21, 2002), the contents of all of which are incorporated by this reference. 

TECHNICAL FIELD 

[0002] The invention relates to the field of immunology, gene therapy and medicine. 
Asthma is one of the most common chronic diseases (155 million people worldwide) and is rapidly 
increasing (20-50% per decade), particularly in children (currently 10% in The Netherlands). 
Asthma impairs the quality of life and is a major cause of absence from school and work. Asthma, if 
not treated properly, can be life threatening. 

BACKGROUND 

[0003] Allergic asthma can be characterized by reversible airway obstruction, elevated 
levels of IgE, chronic airway inflammation and airway hyperresponsiveness to bronchoconstrictive 
stimuli, airway tissue remodeling and mucus hypersecretion. The allergic inflammatory infiltrate in 
the airway tissue predominantly consists of eosinophils and CD4 + T-lymphocytes. It is now widely 
accepted that type 2 T-helper (Th2) lymphocytes which produce a limited set of cytokines including 
interleukin-3 (1L3), 1L4, 1L5, IL9, ILIO and EL13 play an important role in the initiation and 
progression of allergic asthma [Corrigan and Kay (1992). Immunology Today. 13, 501-507; 
Roinagnani, S. (2000) J Allergy Clin Immunol 1 05, 399-408]. Chronic asthma appears to be driven 
and maintained by persistence of a subset of chronically activated memory T-cells (lymphocytes). 
Besides T-lymphocytes many other inflammatory cell-types are involved in the pathophysiology of 
allergic asthma such as eosinophils, mast cells, B-lymphocytes, dendritic cells, macrophages and 
monocytes as well as resident airway cells such as epithelial cells and smooth muscle cells. 
Moreover, sensory neurons of which the cell bodies are located in the dorsal root ganglia play an 
important role in airway inflammation, hyperresponsiveness and cough. 

[0004] Currently used pharmacological therapies in allergic asthma only provide 
temporal symptomatic relief A more fundamental treatment aimed at antigen-specific 
T-lymphocytes and antigen-presenting cells is 



desirable since these cell-types play a crucial role in the initiation and 
progression of allergic asthma. Furthermore, T-lymphocytes may be the 
only cells that have the potential to induce long-term relieve of symptoms. 
Current therapy for moderate to severe asthma essentially involves 
5 multiple classes of molecules: anti-inflammatory glucocorticoids, 
bronchodilator drugs, and mast-cell inhibitors. The current preferred 
method is to treat the chronic phase of asthmatic symptoms, as manifested 
by airway hyperresponsiveness and eosinophilic inflammation, with 
glucocorticoids to reduce the inflammatory component and 
10 hyperresponsiveness (Barnes, 1990; Schleimer, 1990). These drugs are not 
very selective, targeting non -inflammatory cells as well as inflammatory 
cells and often have moderate to serious side effects after chronic 
treatment, especially in children. Furthermore, a subgroup (10%) of 
asthma patients become relatively resistant to glucocorticoid therapy and 
L5 increasingly become dependent upon non-glucocorticoid treatment. In 

addition, there is a strong need for so-called "add-on" therapies to limit the 
use of high doses of glucocorticoids and the associated side effects. Hence, 
there is a strong need for a safer, more selective and more efficacious 
therapeutic which displays a long-term clinical benefit to asthma patients. 



The invention provides a nucleic acid library comprising genes or 
functional fragments, derivatives or analogues thereof essentially capable 
of modulating an immune response observed with airway hyper- 
responsiveness and/or bronchoalveolar manifestations of asthma. 
Modulation herein can refer to up-regulation or down-regulation of an 
immune response, for example by activation and/or suppression of gene(s) 
which are essentially capable of initiation and/or progression and/or 
suppression and/or repression of an immune response and/or symptoms of 
said immune response. Modulation herein can also refer, for example to 
positive (i.e up-regulation) or negative (i.e down-regulation) regulation of 
gene transcription, and to the modulation of the gene and gene product. 



Methods for modulating the expression of genes and gene products are 
known. The definition 'functional fragment thereof means that a 
particular subject sequence may vary from the reference sequence by one 
or more substitutions, deletions, or additions, the net effect of which does 
5 not result in an adverse functional dissimilarity between the reference and 
the subject sequence. An analogue is a compound having functional 
equivalence or being related to a molecule in question. 
The invention provides a nucleic acid library comprising nucleic acid or 
functional fragments, derivatives or analogues thereof comprising at least 
10 one gene as listed in table 1, 2 or 3, genes which play an important role in 
all immune system related disorders such as all allergic diseases (asthma, 
rhinitis, atopic dermatitis, urticaria) and auto -immune diseases (i.e 
multiple sclerosis). The invention provides a nucleic acid library 
comprising such genes or fragments thereof said genes essentially capable 
15 of modulating an immune response observed with airway 

hyperresponsiveness and/or bronchoalveolar manifestations of asthma 
wherein said immune response is up-regulated and/or down-regulated. An 
immune response herein refers to the physiological response(s) stemming 
from activation of the immune system by antigens, including immunity to 
20 pathogenic organisms and auto-immunity to self-antigens, allergies, 
inflammatory response and graft rejection. An immune response herein 
further applies to all immune system related disorders. Usually the 
antigenic invader comprises a protein or protein attached moiety. The 
invention further provides a library comprising genes or functional 
25 fragments derivatives or analogue thereof said genes essentially capable of 
initiation and/or progression (i.e. up-regulation) and/or suppression and/or 
repression (down-regulation) of an immune response wherein said immune 
response are airway hyperresponsiveness and/or broncheoalveolar 
manifestations of asthma. The invention provides a nucleic acid or 
30 functional fragments thereof selected from those listed in table 1, 2 or 3, 
capable of initiation and/or progression and/or suppression and/or 
repression of an immune response wherein said immune response is 



asthma. Methods of detecting nucleic acids capable of initiation and/or 
progression and/or suppression and/or repression of an immune response 
are known. In one embodiment such a nucleic acid is derived from a DC- 
SIGN gene is described herein. DC-SIGN (signature sequence OtSl-B7) in 
5 the primary cultures of bone-marrow derived dendritic cells demonstrates 
an important role of this gene and the encoding protein in the cellular 
function of dendritic cells. Bone-marrow derived dendritic cells or cell-lines 
representing dendritic cells such as XS52 cell-line or other primary cell 
cultures of this cell-type can be used to determine the gene/protein 
10 function and screening of a compound (agonist or antagonist) that 

modulates at least one of the functions of the gene/protein. Dendritic cells 
are so-called professional antigen-presenting cells (APC) and thus play a 
crucial role in the initiation and progression of immune - and inflammatory 
responses mediated by T-lymphocytes. Blockade of mDC-SlGN/OtSl-B7 is 
15 beneficial in the treatment of T-lympbocyte mediated diseases such as 
allergy, asthma, COPD, auto-immune diseases, inflammatory bowel 
diseases, allograft rejection and infectious diseases. One of the herein 
disclosed examples shows that blocking of OtSl-B7 in an asthmatic mouse 
model results in decreased serum levels of IgE and a decrease in airway 
20 hyperreactivity. Blocking of OtSl-B7 is for example accomplished by 

providing an (monoclonal) antibody such as ERTR-9. Allergic diseases are 
typically accompanied by enhanced levels of (serum) IgE and although IgE 
can have beneficial effects, for example against parasitic infections, high 
levels of IgE are considered to be very detrimental for the health. Hence 
25 the invention provides a method for at least in part decreasing at least one 
allergy symptom in a mammal suffering from allergy, comprising 
administering to said mammal a substance capable of blocking OtSl-B7 or 
an equivalent of OtSl-B7. Increased (serum) IgE levels also play a role in 
asthma and hence the invention provides a method for at least in part 
SO decreasing at least one asthma symptom in a mammal having said at 
least one asthma symptom, comprising administering to said mammal a 
substance capable of blocking OtSl-B7 or an equivalent of OtSl-B7. The 



term "OtSl-B7 or an equivalent of OtSl-B7" is herein defined as 
protein(fragment) encoded by a mouse gene with the signature sequence 
0tSl-B7 or an equivalent thereof in another mammal, for example a 
human homologue of the mouse gene with the signature sequence OtSl- 
5 B7. Preferably, the blocking substance is a proteinaceous substance and 
even more preferably said proteinaceous substance is a(n) (monoclonal) 
antibody or a functional equivalent and/or a functional fragment thereof. 
Polyclonal antibodies and monoclonal antibodies may be produced by 
methods known to the person skilled in the art. Moreover, a(n) 
) (monoclonal) antibody may further be adapted to the mammal that is in 
need for treatment. For example, said antibodies may be humanised by 
known methods. A functional fragment of an antibody is for example the 
Fab-fragment. A functional equivalent is for example a slightly modified 
antibody by way of deletion or insertions or for example by combining the 
Fab part of an antibody with another Fc-part. An example of an antibody 
that is used in the method according to the invention is the monoclonal 
antibody ERTR9 or a functional equivalent an/or functional fragment 
thereof. An example of a functional equivalent is a (monoclonal) antibody 
raised against the protein(fragment) encoded by the human homologue of 
the mouse gene with signature sequence OtSl-B7. Yet other examples of a 
substance capable of blocking OtSl-B7 or an equivalent of OtSl-B7 are 
small peptides or small (organic or synthetic) molecules. In yet another 
embodiment the gene with the signal sequence OtSl-B7 or an equivalent 
of OtSl-B7 is blocked by anti-sense technology. 

In yet another preferred embodiment, the invention further 
provides a composition or a pharmaceutical composition comprising a 
substance capable of blocking OtSl-B7 or an equivalent of OtSl-B7 and a 
(pharmaceutical acceptable) carrier and/or diluent. More preferably, said 
substance is a proteinaceous substance, a (small) peptide or a synthetic 
molecule. Even more preferably, said proteinaceous substance is an 
antibody or a functional equivalent and/or a functional fragment thereof 



and yet even more preferably, said antibody is ERTR9 or a functional 
equivalent and/or a functional fragment thereof. 

Such a (pharmaceutical) composition is very useful in the treatment 
of a mammal suffering from an allergy and/or an asthma symptom. 
5 It is clear that said substance may be delivered by a variety of possible 
routes, for example via intraperitoneal or intravenous injection, orally or 
by inhalation. Moreover, the substance may be part of pharmaceutical 
composition that further comprises a pharmaceutical suitable and/or 
acceptable carrier or diluent. A person skilled in the art is aware how to 
10 select the proper carrier and/or diluent. The method according to the 
invention may be used to treat different kinds of asthma symptoms, for 
example but not limited to the treatment of an elevated level of IgE or 
treatment of airway hyperreactivity. The method according to the 
invention is furthermore used to decrease the (serum) IgE level in a 
15 mammal that suffers from an allergy. 

Furthermore, the method according to the invention is typically applied to 
a human. Preferably, the invention provides a method for at least in part 
decreasing asthma symptoms in a mammal suffering from said symptoms, 
comprising providing said mammal with a substance capable of blocking 
20 OtSl-B7 or an equivalent of OtSl-B7, wherein said symptoms are 

(completely) decreased. Even more preferably, the (partial) decrease in 
asthma symptoms results in an improved sense of overall well-being. Non- 
limiting examples of asthma symptoms that can be treated according to a 
method of the invention include reversible airway obstruction, elevated 
25 levels of IgE, chronic airway inflammation and airway 

hyperresponsiveness to bronchoconstrictive stimuli, airway tissue 
remodeling and mucus hypersecretion. The method according to the 
invention is furthermore used to decrease the (serum) IgE levels in 
patients suffering from allergy. Non-limiting examples of allergies are 
30 allergy to dust, allergy to grasses or allergy to certain food ingredients. 
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Furthermore, the invention also provides use of an OtSl-B7 
blocking substance or the use of an 0tSl-B7 blocking substance for the 
preparation of a medicament for the treatment of allergy and/or asthma. 
In another embodiment, such a gene is derived from a calcium - 
5 activated chloride channel gene as also described below. Calcium -activated 
chloride channels (CLCA1-4) can be blocked by mono- and polyclonal 
antibodies or fragments thereof directed against the ion channel (protein 
or peptide fragments); known non-specific chloride channel antagonists 
such as 4,4 , -diiaothiocyanatostilbene-2,2'-disulphonic acid (DIDS), 4- 
10 acetamido-4'-isothiocyano8tilbene.2,2'-disulfonic acid (SITS), 5-nitro-2-(3- 
phenylpropylamino)benzoic acid (NPPD), niflumic acid, and the anti- 
allergic drug cromolyn 

Changes in gene expression underlie most, if not all, 
pathophysiological processes. A variety of methods for detecting changes 
15 in gene expression in a healthy versus a diseased animal to detect nucleic 
acid for the formation of a library the subject of the invention are known. 
These procedures include, but are not limited to DNA-DNA or DNA-RNA 
hybridisation. The form of such quantitative methods may include, 
Southern or Northern analysis, dot/slot blot or other membrane based 
20 technologies; PCR technologies such as DNA Chip, Taqman®, NASBA, 

SDA, TMA w-sim-hybridisation, protein bioassay or immunoassay techni- 
ques ELISA, IFA, proteomic and metabolomic technologies. These 
technologies are often found at the basis of commercially available 
diagnostic kits often used for screening purposes. 
25 The invention provides a nucleic acid library comprising genes or 

fragments thereof said genes essentially capable of modulating ah 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma wherein said genes comprises a 
nucleic acid essentially equivalent to a signature sequence as shown in 
!0 table 1, 2 or 3. A signature sequence herein refers to a marker sequence 
and/or sequence or any other mode of identification of a sequence (i.e 
name). Nucleic acid sequence as used herein refers to an oligonucleotide, 
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nucleotide or polynucleotide, and fragments or portions thereof, and to 
DNA or RNA of genomic or synthetic origin which may be single- or 
double-stranded, and represents the sense or antisense strand. The 
definition 'antisense' RNA is an RNA sequence which is complementary to 
5 a sequence of bases in the corresponding mRNA: complementary in the 
sense that each base (or majority of bases) in the antisense strand (read in 
the 5' to 3' sense) is capable of pairing with the corresponding base (G with 
C, A with U), in the mRNA sequence read in the 5' to 3' sense. The 
definition 'sense' RNA is an RNA sequence which is substantially homo- 
10 logons to at least part of the corresponding mRNA sequence. Preferably 
the nucleic acid is an 'immune response gene'. An immune response gene 
is any gene that determines the ability of lymphocytes to mount an 
immune response to specific antigens. The definition 'essentially 
equivalent' means that the subject signature sequence can vary from the 
15 reference sequence by one or more substitutions, deletions, or additions, 
the net effect of which will not result in a functional dissimilarity between 
the two sequences. It may be advantageous to produce nucleotide 
sequences, the subject of the invention or derivatives thereof possessing a 
substantially different codon usage. It is known by those skilled in the art 
that as a result of degeneracy of the genetic code, a multitude of gene 
sequences, some bearing minimal homology to the nucleotide sequences of 
any known and any naturally occurring genes may be produced. The 
invention includes each and every possible variation of the nucleotide 
sequences that could be made by selecting combinations based on possible 
codon choices. 

The invention provides a library wherein said genes encode a 
regulatory molecule and/or co- stimulatory molecule and/or adhesion 
molecule and/or receptor molecule involved in modulating an immune 
response. The definition 'regulatory molecule' is an entity which assists 
the cell in 'sensing' it's environment. For example 'a regulatory molecule' 
can effect a immune response by modulating either positively or 
negatively gene transcription. The definition 'stimulatory molecule' is an 
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entity which can activate an immune response. The definition 'adhesion 
molecules' is any pair of complementary molecules that bind specifically to 
one another to effect a positive or negative immune response. The 
molecule can be any entity which can bind to for example nucleic acid, 
5 proteinaceous substance or receptor etc., to effect a positive or negative 
immune response. The definition 'receptor* is an entity to which a ligand 
binds which triggers an immune response. The definition Receptor 
molecule' could be for example a ligand (i,e any macromolecule) which 
binds to a receptor to effect an immune response, A ligand is a molecule 
10 that binds to a complementary site on a given structure. For example 

oxygen is a ligand for haemoglobin and a substrate of an enzyme molecule 
is a specific ligand of that molecule. The invention further provides a 
method for modulating an immune response of an individual comprising 
modulating a gene comprising a nucleic acid at least functionally 
15 equivalent to a nucleic acid identifiable by a signature sequence as shown 
in table 1, 2 or 3. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example Gob-5 
(signature sequence Rl-SO-Rl-Cll). Gob 5 is a cell-membrane protein 
belonging to the family of calcium -activated chloride channels and 
discovered in intestinal goblet cells in mice. Human CaCCl and the 
25 identical CLCAl are most likely the human homologues of murine gob-5, 
Gob-5 can have another function as a cell adhesion molecule. Northern 
blot analysis revealed that gob-5 is abundantly expressed in the stomach, 
small intestine, uterus and slightly expressed in the trachea of mice. In- 
situ hybridization demonstrated that gob-5 expression is located in the 
SO mucus-secreting cells of these three tissues. In humans, CaCCl/CLCAl 
are also primarily expressed in the digestive tract. Gob-5 is expressed in 
lymph-nodes, lung tissue, bronchoalveolar lavage cells and bone -marrow 
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10 

from mice and is up -regulated in these tissues in the mouse asthma model. 
Mucus secreting goblet cells have never been described in lymph nodes or 
bone-marrow. In addition, Gob 5 is expressed in murine bone -marrow 
derived mast cells and murine mast-cell lines. Gob-5 plays a role in 
5 secretory processes based on its function as a chloride channel. Chloride 
channels have been shown to be involved in mast cell activation and 
degranulation since inhibition of these channels by non-selective broad 
spectrum chloride channel inhibitors inhibit IgE -mediated rat mast-cell 
degranulation in-vitro. Additionally a strong up-regulation of gob-5 in the 
10 dorsal root ganglia (DRG) in the mouse asthma model was observed. The 
expression of other members of the calcium-activated chloride channel 
gene family by PGR (table 2) was investigated. Murine homologue of 
human CaCC3 (EST AA726662) was identified and their expression was 
shown to be strongly upregulated in DRG of the mouse asthma model. 
15 The invention provides a substance such as a proteinaceous 

substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example LR8 (Rl- 
20 OS-B1-D3), LR8 belongs to the family of the tetraspanin (4TM) 

superfamily. LR8 mRNA was not detectable by PCR in human smooth 
muscle cells, endothelial cells or epithelial cells. Murine LR8 mRNA 
expression in lymph nodes from mice was confirmed along with a down- 
regulation in a mouse asthma model. Bio-informatics analysis of the LR8 
25 protein confirmed the presumed 4TM structure of the protein and revealed 
a striking homology with the beta chain of the high affinity IgE receptor 
(FceRI). The tetraspanin superfamily has grown to nearly 20 known genes 
since its discovery in 1990. All encode cell -surface proteins that span the 
membrane four times, forming two extracellular loops. Many of these 
30 proteins have a flair for promiscuous associations with other molecules, 
including lineage -specific proteins, integrins, and other tetraspanins. In 
terms of function, they are involved in diverse processes such as cell 



activation and proliferation, adhesion and motility, differentiation, and 
cancer. These functions relate to their ability to act as "molecular 
facilitators/' grouping specific cell-surface proteins and thus increasing the 
formation and stability of functional signaling complexes. LR8 is similar 
5 to CLASH, a murine gene that is activated upon ligation of CD40 
(Genbank: BAA8S596). CD40 is predominantly expressed on so-called 
"antigen-presenting cells" and ligation of CD40 induces the expression of 
several molecules involved in the activation and regulation of T- 
lymphocytes (CD80; CD86; IL12). CD40 is an important maturation signal 
10 for dendritic cells. Immature dendritic cells take up antigen in peripheral 
tissues and migrate to secondary lymphoid tissues (draining lymph node) 
where they maturate and present antigen to lymphocytes. Several 
proteins are induced or down-regulated upon dendritic cell maturation. 
Many of the differentially activated genes appear to be involved in the 
15 modulation (regulation/activation) of T-lymphocytes (table 1, 2 or 3). 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example (J-Amyloid- 
precursor like protein 2 (APLP2) (Sv02-I-B7). APLP2 is a highly 
conserved protein and is located on mouse chromosome 9. Moreover, in an 
experimental asthma model, airway hyper-responsiveness has been linked 
to a locus on chromosome 9, syntenic with human llq24, APLP2 is a 
member of the Alzheimer precursor protein family including the 
Alzheimer peptide precursor (APP). These proteins all share three 
domains of similarity, interdispersed with completely divergent regions. 
APLP2 is a type-I integral membrane protein that contains a single 
membrane spanning domain with a large extracellular N-terminal domain 
and a short C-terminal cytoplasmic domain, APPL2 is ubiquitously 
expressed. Alternative splicing of APPL2 pre-mRNA generates at least 
four transcripts. Several functional domains have been identified in 
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APLP2, including a DNA binding motif, an N -terminal cysteine rich 
domain exhibiting zinc, copper, and heparin binding activity, followed by a 
very acidic region and, depending on the isoform, the Kunitz protease 
inhibitor (KPI) domain. Interestingly, the KPI domain inhibits serine 
5 proteases like trypsin, plasmin, tryptase and chymase of which the latter 
two are released by activated mast cells. Tryptase has been implicated in 
the development of airway hyperresponsiveness. Mast cell mediator 
serotonin stimulates the release of APLP2 ectodomain (containing the KPI 
domain). Other functions that have been described for APLP2 are (i) an 
10 interaction with MHC class I, (ii) a role as adhesion molecule through 

interactions with extracellular matrix components, (iii) a role in epithelial 
wound healing and (iv) a potential role in the inhibition of platelet 
activation by the N- terminal cysteine -rich domain. 

The invention provides a substance such as a proteinaceous 
15 substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. For example the 
invention provides a method for the treatment of an immune response 
20 more particularly asthma and COPD comprising providing APLP2 or its 
KPI domain or by induction of APLP2 expression. APLP2 through the 
inhibition of the detrimental effects of mast cell proteases, by repair of 
epithelial damage and by inhibition of platelet activation is capable of 
treating an immune related response. Furthermore, many allergens have 
25 been shown to have protease activities that appear to be crucial for 
allergic sensitization. By its KPI domain, APLP2 can inhibit the 
proteolytic activities of allergens and thereby prevent the initiation and 
progression of allergic responses. Another effect of the KPI domain of 
APLP2 is inhibition of the activation of protease -activated receptors 
30 (PARs) by serine proteases. PAR2 is involved in bronchorelaxation and 
protection against bronchoconstriction by stimulating the generation of 
prostaglandin E2 by airway epithelial cells. However, it was demonstrated 
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that trypsin and a PAR2 ligand induced bronchoconstriction in guinea pigs 
in vivo, despite the induction of relaxation by these mediators in isolated 
trachea and bronchi. The bronchoconstriction appeared to be mediated by 
a neural mechanism since the bronchoconstriction was inhibited by the 
5 combination of NKl and NK2 receptor antagonists. These data suggest 
that the PAR2 ligand activates sensory nerves. In agreement herewith, 
trypsin and mast cell tryptase induced a wide -spread neurogenic 
inflammation initiated by activation of neuronal PAR2 receptors. 
Inhibition of tryptase and other serine proteases by APLP2 or its KPI 
10 domain can antagonize neurogenic inflammation and bronchoconstriction. 
Moreover, other PARa appear to be involved in inflammation. Activation of 
these receptors (PAR2) by serine proteases is sensitive to inhibition by 
APLP2 or its KPI domain. Analogous to intra -membrane cleavage of APP 
and Notch by aspartyl proteases (y-secretase, presenilins). APLP2 can be 
15 cleaved by these aspartyl proteases since it is homologous to APP in the 
region (IATVIVI) where y-secretase cleaves APP. This cleavage will lead to 
the generation of the extracellular part of APLP2 and an intracellular part 
of 57 amino acids, which may directly or indirectly modify the 
transcription of target genes. The APLP2 C57 peptide contains the 
20 "NPTY" sequence, which is present in many growth factor receptors and 
appears to be involved in cellular signaling. Interestingly, T-lymphocytes 
have been shown to express presenilin-1 and 2 at the cell-surface. 
Cleavage of APLP2 is involved in T-lymphocyte activation. Another, at 
present unidentified protease may cleave APLP2 in its transmembrane 
25 region and generate the release of an intracellular peptide containing the 
"NPTY" sequence. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
30 sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. For example 
phosphotyrosine binding (PTB) domains have been identified in a large 
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number of proteins. PTB domains play an important role in signal 
transduction by growth factor receptors. Several PTB proteins have been 
shown to bind to amyloid proteins through the "NPTY" motif like Fe65, 
Fe65-like, Xll and Xll-like proteins, She and IRS-1. The interactions of 
APLP2 with She and IRS-1 is dependent on tyrosine phosphorylation 
whereas the interactions with Fe65 and Xll are not. The Fe65 adaptor 
protein interacts with the transcription factor CP2/LSF/LBP1. The 
"NPTY" motif, has been shown to be involved in binding to She, a Src 
homology 2 (SH2)-containing proto oncogene product implicated in 
activating Ras via association with Grb2 protein. Activation of the Ras 
pathway involves the MAPK signal transduction pathway which has been 
shown to be involved in the induction of many inflammatory genes. The 
Shc/Grb2/Sos complex is also involved in the activation of the Ras 
pathway in T-lymphocytes. It is unknown whether APLP2 or other 
proteins of this family with an "NPTY" domain are involved in T-cell 
activation and differentiation. Caspases can also cleave APP at the 
caspase consensus site "VEVD", leading to the generation of a C-terminal 
31 amino acid peptide which contains the internalization sequence 
"NPTY". Since APLP2 contains both the caspase consensus site "VEVD" as 
well as the internalization sequence "NPTY", it is clear that APLP2 can 
also be cleaved by caspases leading to the generation of a C-terminal 31 
amino acid peptide which is homologous to the peptide generated by APP 
cleavage. The APP C31 peptide has been demonstrated to initiate cell 
death. Apoptosis or cell-death is an important mechanism to limit immune 
and inflammatory reactions. On the other hand, cell-death may be 
unwanted i.e. death of airway epithelial cells may increase airway 
responsiveness. The invention provides a method for the treatment and/or 
prevention of an immune related response more particularly allergic 
asthma and related inflammatory diseases and COPD comprising 
modulating APLP2 or its KPI domain and/or by induction of APLP2 
expression. Treatment by providing APLP2 or its KPI domain or induction 
of APLP2 expression is effective in the treatment of (1) the neurogenic 
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component of inflammatory responses, (2) hyperalgesia during 
inflammatory responses, (3) cough due to airway inflammation and (4) 
bronchoconstriction induced by activation of sensory nerves. Cleavage of 
APLP2 by presenilins (y-secretase) or other proteases or by caspase is 
5 involved in activation-induced cell-death in T-lymphocytes and is involved 
in the induction of peripheral tolerance. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
10 sequence as shown in table 1, 2 or 3 and use of said substance for the 

production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma for example the invention 
provides a method for the treatment of immune responses comprising 
stimulating the cleavage of the intracellular domain of APLP2 by 
allosteric activation of proteases or by binding of APLP2 to its ligand 
together with an antigen-specific stimulation which will induce peripheral 
tolerance to the antigen. This treatment is effective for allergic asthma 
and other diseases mediated by T-lymphocytes such as auto-immunity and 
graft-rejection. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example mouse 
GDP-dissociation inhibitor (Ly-GDI: signature sequence Sv-02-l-D8). Ly- 
GDI was originally identified in lymphocytes and likewise called 
"lymphoid-specific GDI" (Ly-GDI). Independently, Ly-GDI gene was cloned 
from human and from mouse and it GDP-dissociation inhibitor D4 was 
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designated. Mouse and human D4-GDI (Ly-GDI) share 8Q% amino acid 
sequence identity. Murine Ly-GDI is located on chromosome 6, the human 
homologue (Ly-GDI or D4-GDI) is located on chromosome I2pl2.3. 
Northern blot analysis demonstrated that Ly-GDI was expressed 
5 abundantly in lung, and at lower levels in several other tissues. Another 
study using Northern blot analysis revealed that Ly-GDI is expressed as a 
1.4-kb transcript only in hematopoietic tissues. Antibodies against Ly-GDI 
recognized a 27-kD protein on Western blots of B- and T-cell line lysates. 
It is now generally accepted that Ly-GDI is preferentially expressed in 
10 hematopotietic cells and can function as a GDP-dissociation inhibitor of 
Rho GTP binding proteins (Rac and Cdc42) but with less potency than the 
ubiquitously expressed RhoGDI. There are three subfamilies of small 
GTP-binding proteins, Ras, Rho and Rab. The present thinking is that Ras 
proteins are principally involved in signal transduction and cell 
15 proliferation, Rho proteins (Racl. Rac2, TClO and Cdc42) regulate 

cytoskeletal organization and Rab proteins are involved in the control of 
intracellular membrane traffic. The GTP-binding proteins are active only 
in the GTP-bound state. At least 2 classes of proteins tightly regulate 
cycling between the GTP-bound (active) and GDP-bound (inactive) states: 
20 GTPase-activating proteins (GAPs) and GDP/GTP exchange factors (GEP). 
GAPs inactivate small GTP-binding proteins by stimulating their low 
intrinsic GTPase activity to cause hydrolisis of GTP to GDP. GEFs are of 
two types including GDP dissociation stimulators (GDS, alternatively 
called guanine nucleotide releasing factors (GRF) and GDP-dissociation 
25 inhibitors (GDIs). The GDIs decrease the rate of GDP dissociation from 
Ras-like GTPases. It was found that Ly-GDI bound RhoA, and in-vitro 
inhibited GDP dissociation from RhoA. Stimulation of T lymphocytes with 
phorbol ester led to phosphorylation (activation) of Ly-GDI. It has been 
suggested that Ly-GDI may be involved in the regulation of 
30 hematopoietic-specific Rho-family GTPases because it is less potent than 
the ubiquitously expressed Rho-GDI. In T-lymphocytes, Rac and Cdc42 are 
important Rho-family GTPases involved in T-cell activation. Both Rac and 
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Cdc42 are activated by Vav that has GDS activity (see figure 1). Rac and 
Cdc42 are involved in downstream signaling to the nucleus via the JNK 
pathway leading to the transcription factors API (fos/jun) and NFAT 
(nuclear factor of activated T-cells). These transcription factors are 
5 involved in transcription of cytokines such as IL1, IL4, GM-CSF etc. 
Recently, it was demonstrated that Ly-GDI also interacts with the proto- 
oncogene Vav. Vav functions as a specific GDS for Rho, Rac and Cdc42 and 
is regulated by tyrosine phosphorylation in hematopoietic cells. Vav 
integrates signals from lymphocyte antigen receptors and co -stimulatory 
10 molecules to control development, differentiation and cell cycle. 
Interestingly, Vav knock-out mice have a defective IgE antibody 
production that can be attributed to compromised T cell help due to 
impaired IL-4 transcription. Ly-GDI knock-out mice have been generated 
and did not show striking abnormalities of lymphoid development or 
15 thymocyte selection. The mice also exhibited normal immune responses 
including lymphocyte proliferation, IL-2 production, cytotoxic T 
lymphocyte activity, antibody production, antigen processing and 
presentation, immune cell aggregation and migration, and protection 
against an intracellular protozoan. However, Ly-GDI-deficient mice 
20 exhibited deregulated T and B cell interactions after in vitro cultivation of 
mixed lymphocyte populations in concanavalin A (Con A) leading to 
overexpansion of B lymphocytes. Further studies revealed that Ly-GDI 
deficiency decreased IL-2 withdrawal-induced apoptosis of lymph node 
cells while dexamethasone- and T cell receptor-induced apoptosis 
25 remained intact. These data implicate the regulation of the Rho GTPase 
by Ly-GDI in lymphocyte survival and responsiveness, but suggest that 
these functions may be partially complemented by other Rho regulatory 
proteins when the Ly-GDI protein is deficient. Increased expression of 
GDP-dissociation inhibitor in the mouse asthma model in the lung- 
30 draining lymph nodes of "asthmatic" (OVA-challenged) compared to 
"healthy" (saline-challenged) mice was observed. A role for the GDP- 
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dissociation inhibitor in the generation of Th2 immune responses is 
provided. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example a mouse 
fragment (signature sequence R1-SO-R1-A12) homologous to several 
mouse ESTs and human (Cdc42-GAP) was identified. Human Cdc42 
GTPase-activatmg (Cdc42-GAP) functions as a GAP for the Rbo-family 
GTPase Cdc42 (See figure 1). Cdc42 can regulate the actin cytoskeleton 
through activation of Wiskott-Aldrich syndrome protein (WASP). 
Mutations in WASP lead to the Wiskott-Aldrich syndrome, a paediatric 
disorder characterized by actin cytoskeletal defects in heamatopoietic 
cells, leading clinically to thrombocytopenia, eczema and 
immunodeficiency. Recently, WASP-interacting protein (WIP) was shown 
to enhance the Vav-mediated activation of NF-AT7AP-1 gene transcription. 
Moreover, the interaction of WIP with WASP is necessary, but not 
sufficient for the ability of WIP to regulate NF-AT/AP-1 activity. Both Ly- 
GDI and Cdc42 GAP function in concert as inactivators of Cdc42. The 
invention provides a method for the treatment of immune responses more 
in particular allergic asthma and related allergic and Th2 -mediated 
inflammatory diseases comprising providing blockade of Ly-GDI and/or 
Cdc42-GAP by selective antagonist^) which inhibit T-helper lymphocyte 
type-2 (Th2) responses. The invention provides a method for the treatment 
of immune responses more in particular Thl -lymphocyte mediated 
diseases like auto-immune diseases comprising modulating Ly-GDI and/or 
Cdc42-GAP, more preferably inducing the expression of these proteins. 
Induction of the expression of these proteins induces T-helper lymphocyte 
type-2 responses and is therefore effective in the treatment of Thl- 
lymphocyte mediated diseases like auto-immune diseases. 
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The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
5 production of an antagonist against said substance for example 

TISlld/tristetraprolin homologue (signature sequence OtS2-A7). The 
human TISlld protein is part of the TISll family of proteins also called 
tristetraprolin protein. These are basic proline -rich proteins and contain 
an unusual CCCH type of zinc finger structure. Tumor necrosis factor -a is 
10 a major mediator of both acute and chronic inflammatory responses in 
many diseases. In addition to its well-known role in acute septic shock, it 
has been implicated in the pathogenesis of chronic processes such as 
autoimmunity, graft-versus-host disease, rheumatoid arthritis, Crohn's 
disease, and the cachexia accompanying cancer and AIDS, TISll 
15 interferes with TNF-ct production by destabilizing its mRNA. This 

pathway represents a potential target for anti-TNF-a therapies. TISll 
deficiency also results in increased cellular production of granulocyte - 
macrophage colony-stimulating factor and increased stability of its mRNA, 
apparently secondary to decreased deadenylation. TISll is a physiologic 
20 regulator of GM-CSF mRNA deadenylation and stability. The invention 
provides a method for the treatment of an immune related response, 
comprising modulating expression, more preferably increased expression 
of TISlld protein which inhibits the development of allergic asthma and 
related allergic and inflammatory diseases. 
25 The invention provides a substance such as a proteinaceous substance 
capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
30 provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
table 1, 2 or 3 for the production of a medicament for the treatment of an 



20 



immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example many of the 
differentially activated genes as listed in table 1, 2 or 8 are involved in the 
regulation/activation of T-lymphocytes (T-lymphocyte activation 
5 molecules). Those up-regulated genes/proteins included terminal 

deoxynucleotidyi transferase (signature sequence: R1-SO-R1-E7), CsA-19 
(signature sequence: ST 01-B3), Pendulin (signature sequence: Rl-SO-Rl- 
Ell), RA70 (signature sequence: ST01-D3), Ly-GDI (signature sequence 
SV02-1-D8\ Plastin-2 EST (signature sequence: SV02-1-C4), RNA 
10 Polymerase-II subunit EST (signature sequence: SV02-1-G3), Clathrin 
EST (signature sequence: SV02-1-D4), Cdc42-GAP (signature sequence: 
R1-SO-R1-A12). Those down-regulated genes/proteins were Stat-1 
(signature sequence: R1-OS-B1-G3) IL2-R-gamma (signature sequence: 
OTS2-D9) IFN-y-R (signature sequence: OTS2-A10). 
15 The invention provides a method for modulating an immune 

response of an individual comprising modulating a gene comprising a 
nucleic acid at least functionally equivalent to a nucleic acid identifiable 
by a signature sequence as shown in table 1, 2 or 3, wherein said gene 
modulates a signal transduction cascade pertaining to an immune 
20 response. Method for modulating the expression of a nucleic acid are well 
known. In a preferred embodiment are nucleic acids as shown in table 1, 2 
or 3 and functional equivalents whose products are capable of modulating 
genes of pathways central to immune response. 'Modulating 7 herein can 
also mean activation or suppression. More preferable is that the nucleic 
25 acid is involved in signal transduction cascades leading to suppre ssion or 
activation of an immune responses. More preferable is that the nucleic 
acid encodes a proteinous substance (e.g a transcription factor) which may 
be involved in the activation or suppression of the Ras pathway in T- 
lymphocytes. Activation of the RAS pathway involves the MAP kinase 
30 (MAPK) signal transduction pathway which is involved in the induction of 
many immune related genes. 
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The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example LR8. LR8 
is part of a multi-chain Fc receptor and is involved in the signal 
transduction by this Fc receptor upon ligand (immunoglobulin) binding. 
The invention provides a method for the treatment of an immune response 
comprising providing blockade of LR8. Blockade of LR8 prevents the 
activation of inflammatory cells through this Fc receptor. The invention 
provides a method for the treatment and/or prevention of an immune 
related response comprising modulating inhibition of aspartyl proteases 
such as presenilins (y-secretase) involved in the cleavage of the 
intracellular 57 amino-acid part of APLP2 and blockade of the "NPTY" 
motif, which prevents activation of downstream signal transduction 
pathways including the Ras and MAPK pathway and associated changes 
in gene expression. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table l f 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example Heat- 
shock protein 84 (Hsp84)(signature sequence: OTS2-C6). Hsp84 is a 
member of the Hsp90 family of heat-shock proteins. Hsp90 proteins are 
ubiquitous molecular chaperones with key roles in the folding, activation 
and assembly of a range of client proteins typically involved in signal 
transduction, cell cycle control or transcriptional regulation. Hsp90 has 
been shown to possess an inherent ATPase activity that is essential for the 
activation of authentic client proteins. Recently, Hsp90 and hsc70 
(signature sequence: OTS2-H2) are both necessary and sufficient to 
activate hormone binding by the glucocorticoid receptor. A deficiency of 
Hsp90 or Hsp70 proteins may thus decrease the sensitivity of cells to the 
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effects of glucocorticoids. In asthma, a gradual decrease in glucocorticoid 
sensitivity occurs. This decrease in glucocorticoid sensitivity can be 
mimicked by several cytokines e.g. IL-4. The invention provides a method 
for the treatment andVor prevention of an immune related response 
5 comprising modulating expression, more preferably increased expression 
of Hsp90 and/or Hsp70 proteins. This increases the sensitivity to the anti- 
inflammatory effects of glucocorticoids and is valuable in the treatment of 
asthma and other chronic inflammatory diseases. 

Transcription factors are directed to the nucleus by their nuclear 
10 localization sequence (NLS) in a multistep process. The first step is to dock 
the NLS-containing protein to the nuclear pore and this is carried out by 
pendulin and Srpl. Pendulin (signature sequence Rl-SO-Rl-Ell) contains 
an armadillo repeat region that is involved in NLS binding. Pendulin has 
been shown to be involved in the nuclear localization of lymphoid 
15 enhancer factor 1 (LEF-1) but not of the highly related T-cell factor 1 
(TCF-1). Pendulin is the mouse homologue of human 
Rchl/Srplct/importin-a. In contrast to a low -level of expression of mSrpl 
and pendulin in all tissues examined, mouse pendulin is highly expressed 
in spleen, thymus and heart. Pendulin may perform additional or unique 
20 functions in tissues that express high levels of this protein. Increased 
expression of pendulin in lymph nodes of the mouse asthma model was 
observed. The invention provides a method for treatment and/or 
prevention of an immune related response, more preferably asthma and 
related auto-immune and inflammatory diseases, comprising modulating 
25 expression of pendulin, more preferably increasing expression of pendulin. 
The invention provides a method for modulating an immune 
response comprising modulating a gene(s) involved in signal transduction 
cascades leading to the production of cytokines and/or chemokines and/or 
growth factors pertaining to an immune response. Cytokines are primarily 
30 involved in signaling between cells of the immune system (e g IL-4, IL-6, 
IL-8, IL-17 and 11-18). Chemokines are defined primarily as those 
compounds that draw cells and other factors to sites of injury in the body 
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(e.g human GR0-(5, Human IP-10). Growth factors promote cell division 
and proliferation of certain cell types (e.g human transforming growth 
factor p-1 etc). 

The invention provides a method for modulating an immune 
5 response comprising modulating a gene, wherein said gene is involved in 
sensory nerve activation involved in an immune response. More preferably 
the immune response is an inflammatory response. Chloride channels 
appear to be involved in neuronal excitability. Dorsal root ganglia contain 
sensory nerve bodies that are involved in neurogenic inflammation which 
10 contributes to allergic inflammation and pain (inflammatory 

hyperalgesia). Interference with these chloride channels blockade of 
hCaCCl (or gob-5) and/or hCaCC3 (or the murine homologue) by selective 
antagonists can limit neurogenic inflammation in asthma and other 
diseases with a neurogenic inflammatory component. Furthermore, cough, 
15 which is a prominent symptom of asthma, is believed to be a result of 
sensory nerve activation. The invention provides a method for the 
treatment of immune related responses comprising providing blockade of 
hCaCCl (or gob-5) and/or hCaCC3 (or the murine homologue) by selective 
antagonists. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance for example blockade 
of hCaCCl (or gob-5) by a selective antagonist inhibits mast -cell activation 
and can be used in diseases in which mast cells play an important role 
such as all allergic diseases (rhinitis, atopic dermatitis, asthma, urticaria) 
and auto-immune diseases (i.e. multiple sclerosis). Blockade of hCaCCl (or 
gob-5) and/or hCaCC3 inhibits the excitability of sensory neurons and 
thereby prevents or decreases (1) the neurogenic component of 
inflammatory responses, (2) hyperalgesia during inflammatory responses 
and (3) cough due to airway inflammation. Activation of receptors (PAR2) 
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by serine proteases is sensitive to inhibition by APLP2 or its KPI domain 
and treatment with APLP2 or its KPI domain or induction of APLP2 
expression is effective in the treatment of bronchoconstriction induced by 
activation of sensory nerves. 
5 The invention provides a method for modulating an immune 

response comprising modulating a gene wherein said gene modulates a 
Thl (by way of example but not limitation auto-immune diseases) and/or 
Th2 (by way of example but not limitation inflammatory diseases) 
mediated immune response. The invention provides a substance such as a 
10 proteinaceous substance capable of modulating a gene comprising a 

nucleic acid at least functionally equivalent to a nucleic acid identifiable 
by a signature sequence as shown in table 1, 2 or 3 and use of said 
substance for the production of an antagonist against said substance for 
example membrane C-type lectin like homologue (EST AA914211: 
15 signature sequence OtSl-B7). C-type (Ca* + -dependent) lectins represent 
an important recognition mechanism for oligosaccharides at cell surfaces, 
attached to circulating proteins and in the extra -cellular matrix. Binding 
of specific sugar structures by these lectins mediates biological events 
such as cell-cell adhesion, serum glycoprotein turnover and innate 
20 immune responses to potential pathogens. These proteins contain 

carbohydrate-recognition domains (CRDs) that mediate sugar binding. C- 
type lectins also contain a Ca 2+ binding site. C-type lectins have been 
demonstrated to be present in antigen-presenting cells such as 
macrophages and dendritic cells. Interestingly, alveolar macrophages have 
25 been demonstrated to phagocytose allergens via an undefined C-type 
lectin leading to the induction of iNOS and subsequent generation of NO 
by alveolar macrophages. The NO generated by these macrophages may 
drive T-cell differentiation into the Th2 pathway by inhibition of Thl 
responses. The invention provides a method for the treatment and/or 
30 prevention of an immune related response comprising providing the 

targeting of an antigen to this C-type lectin. This induces a Th2 dominated 
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immune response and is effective in the treatment of Thl mediated 
diseases such as auto-immune diseases. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
5 functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
[) table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example a protein inhibitor 
of neuronal nitric oxide synthase (mPIN) (signature sequence Rl-OS-Bl- 
Bl). Nitric oxide (NO) can be produced by several nitric oxide synthase 
> enzymes (nNOS, iNOS and eNOS). Murine PIN is a cytoplasmic protein 
and is a selective inhibitor of neuronal nitric oxide synthase (nNOS). The 
human homologue appears to be dynein light chain 1 (hdlcl). NO has been 
implicated in several diseases including asthma and other inflammatory 
diseases. Interestingly, nNOS is located on chromosome I2q that has been 
linked to asthma. The invention shows a down-regulation of mPIN mRNA 
in lymph nodes of a mouse asthma model. NO negatively regulates type-1 
T-helper lymphocyte (Thl) development. Likewise, NO may tip the 
balance between Thl and Th2 cells in favor of Th2 responses. The 
invention provides a method for the treatment and/or prevention of an 
immune related response, more particular Th2-mediated immune 
responses such as allergy and asthma comprising modulating PIN 
expression, more preferably decreasing expression which leads to 
increased NO release and facilitation of Th2 -mediated immune responses 
such as allergy and asthma. The invention provides a method for the 
treatment and/or prevention of an immune related response, comprising 
blockade of PIN activity which is beneficial in Thl mediated diseases such 
as auto-immunity by increasing regulatory Th2 cells. Treatment with PIN 
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is beneficial in Th2 mediated responses such as asthma and allergy by 
increasing regulatory Thl cells. Besides a role of PIN in the regulation T- 
cells, it plays a role in airway hyper-responsiveness. Neuronal NOS but 
not iNOS nor eNOS has been demonstrated to be crucial for baseline- and 
5 antigen-induced airway hyperresponsiveness in mice. Expression of nNOS 
but not eNOS nor iNOS in airway epithelial cells of our mouse model of 
allergic asthma is demonstrated. The invention provides a method for the 
treatment and/or prevention of an immune related response, comprising 
modulating nNOS and PIN, more preferably up -regulating nNOS in 
10 airway epithelial cells and down -regulating PIN. Up -regulation of nNOS 
in airway epithelial cells and a down -regulation of PIN can strongly 
potentiate the production of NO or its metabolites. The invention provides 
a method for the treatment and/or prevention of an immune related 
response, comprising modulating expression of PIN, more preferably 
increasing expression of PIN which inhibits NO production by nNOS and 
inhibits airway hyperresponsiveness in asthma and related respiratory 
diseases associated with hyperresponsiveness such as COPD. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness anchor 
bronchoalveolar manifestations of asthma for example cathepsin B 
(signature sequence: OtS2-F2). Exogenous antigens are processed by 
lysosomal proteases within antigen-presenting cells to create antigenic 
peptides which are loaded into MHC class II molecules and expressed on 
the cell-surface to CD4+ T-lymphocytes. Enzymes such as aspartate 
proteases (e.g. cathepsin D and E) and cysteine proteases (e.g. cathepsin 
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B, L and S) are proposed to be involved in this process. Interestingly, 
cathepsin B appears to be involved in the generation of Th2 dominated 
immune responses to ovalbumin and to a Leishmania infection in BALB/c 
mice. The invention provides a method for the treatment and/or 
5 prevention of an immune related response, comprising providing 

inhibition of the activity of cathepsin B by inhibitors. This inhibits allergic 
asthma and related allergic and Th2 -mediated inflammatory responses. 

Furthermore the invention provides a method for the treatment 
and/or prevention of an immune related response, comprising providing 
10 targeting of antigen to LR8 which will induce a Th2 dominated immune 
response and is effective in the treatment of Thl mediated diseases such 
as auto-immune diseases. The invention provides a method for the 
treatment and/or prevention of an immune related response, comprising 
modulating Ly-GDI and/or Cdc42-GAP, more preferably inducing the 
15 expression of these proteins. Modulating Ly-GDI and/or Cdc42-GAP, or 
inducing the expression of these proteins induces T-helper lymphocyte 
type-2 responses and is effective in the treatment of Thl -lymphocyte 
mediated diseases like auto-immune diseases. 

The invention provides a nucleic acid library comprising 
20 nucleic acid or functional fragments, derivatives or analogues thereof 
comprising genes as listed in table 1, 2 or 3 which are implicated in 
oxidative stress responses and/or programmed cell death (PCD) (i.e 
cellular apoptosis). The invention provides a method for treatment of an 
immune response wherein said nucleic acid is involved in the generation 
25 of anti oxidants or free radicals. An 'antioxidant* or free radical scavenger 
is an enzyme that prevents build up of reactive oxygen species (ROS) in 
cells. In general anti-oxidants prevent tissue damage by oxidative stress. 
Free 'radical generator' is a enzyme that is involved in the generation of 
ROS. 

30 The invention provides a substance such as a proteinaceous 

substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
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sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
5 table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoajveolar manifestations of asthma for example 
clusterin/Apolipoproteine J/sulphated glycoprotein 2 (signature sequence 
OtS2-B12). Clusterin is a 75-80 kDa disulphide -linked heterodimeric 
10 secreted glycoprotein. It is encoded by a single gene and the translated 
product is internally cleaved to produce its a and p subunits prior to 
secretion from the cell. It is ubiquitously expressed. There is extensive 
evidence of a correlation between clusterin expression and diseases e.g. 
Alzheimer, glioma's or pathological stress. Many functions have been 
15 ascribed to clusterin such as controlling cell-cell and cell-substratum 
interactions; regulating apoptosis; transporting lipids; regulating 
complement and a general chaperone/heat-shock protein function. 

The invention provides a method for the treatment and/or 
prevention of an immune related response, comprising modulating 
clusterin, more preferably increasing the expression of clusterin, which 
will inhibit allergic asthma and related allergic and inflammatory 
diseases. 

Moreover, anti-oxidants may inhibit the expression of genes 
regulated by the "redox status" within inflammatory cells, such as the ras 
pathway. Oxidative stress also appears to be involved in the activation of 
the CD4-associated protein tyrosine kinase p56 lck . P56 kk is an important 
protein in the activation of CD4 + T-lymphocytes. Oxidative stress is 
increased in patients with asthma and chronic obstructive pulmonary 
disease (COPD) and it is possible that reactive oxygen species contribute 
to its pathophysiology. Likewise, antioxidants might be of use in the 
therapy of these respiratory diseases. Oxidative stress has also been 
shown to regulate the cellular glucocorticoid responsiveness. A decreased 
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sensitivity to glucocorticoids has been observed in patients with allergic 
asthma leading to treatment with either high-doses of glucocorticoids or 
inappropriate treatment. The invention provides a substance such as a 
proteinaceous substance capable of modulating a gene comprising a 
5 nucleic acid at least functionally equivalent to a nucleic acid identifiable 
by a signature sequence as shown in table 1, 2 or 3 and use of said 
substance for the production of an antagonist against said substance. The 
invention provides various anti-oxidant proteins down-regulated upon 
OVA-challenge in the mouse asthma model e.g Selenoprotein P (signature 
10 sequence: Rl OS-Bl-Hl), Gluthation-S-transferase mu2 (signature 

sequence: OtS2-E6)> Ferritins (signature sequence: R1-OS-BI-05), Anti- 
oxidant protein 2 (signature sequence: OtS2-A6). 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
15 functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
20 table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of a9thma for example selenium. Selenium 
is an essential trace element that is incorporated as selenocysteine into 
the primary structure of selenoproteins. There are at least 10 animal 
25 selenoproteins. Animal studies have demonstrated a role for selenium in 
oxidant defense, thyroid hormone metabolism, and defense against viral 
infections. Selenoproteins presumably mediate these biologic effects. Most 
of the human selenoproteins are members of the gluthatione peroxidase or 
iodothyronine deiodinase families. Selenoprotein P (SEPPl) is not a 
30 member of these families. It is an extracellular glycoprotein that is 

present in several isoforms and is the only selenoprotein known to contain 
multiple selenocysteine residues. It is a heparin -binding protein that 
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appears to be associated with endothelial cells and has been implicated as 
an oxidant defense in the extracellular space. There is evidence that 
several isoforms of the protein exist, likely products of the same gene. 
Human selenoprotein has been mapped to chromosome 5q31. 
5 Interestingly, many studies have demonstrated a linkage between 

chromosome 5q and allergy, asthma and airway hyperreactivity. There is 
considerable evidence that oxidative stress is increased in patients with 
chronic obstructive pulmonary disease (COPD) and that reactive oxygen 
species contribute to its pathophysiology. Likewise, it has been postulated 
that antioxidants might be of use in the therapy of COPD. Selenoprotein P 
may be useful as a therapeutic protein in diseases that are associated with 
increased oxidative stress such as COPD, asthma and other inflammatory 
diseases. It was observed that mRNA levels of selenoprotein P are 
decreased in lymph node tissue of a mouse asthma model. Selenium and 
selenoproteins have been shown to play a role in the function of 
granulocytes and lymphocytes. The invention provides a method for the 
treatment and/or prevention of an immune related response, comprising 
modulating selenoprotein P. 

The invention provides a method for modulating an immune related 
response, comprising modulating the generation of anti -oxidants or free 
radicals. Treatment with anti oxidant proteins (e.g by inhalation) or 
induction of the expression of these proteins and/or suppression of free 
radical generators in airway tissue can be used to treat allergic 
inflammation or related inflammatory diseases or diseases associated with 
increased oxidative stress such as asthma and COPD. Treatment with 
antioxidant proteins or induction of the expression of these proteins in 
airway tissue together with glucocorticoid treatment can limit the dose of 
glucocorticoids required for a therapeutic effect in patients with allergic 
asthma and other chronic inflammatory diseases associated with 
glucocorticoid insensitivity. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
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functionally table 1, 2 or 3 and use of said substance for the production of 
an antagonist against said substance. The invention further provides the 
use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
5 table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma for example cytochrome P-450 
naphtalene hydroxylase (CYP2F2) enzymes (signature sequence Rl-OS- 
Bl-Al). CYP2F2 are a superfamily of more than 160 known members that 
10 play a major role in the metabolism of numerous physiological substrates 
and a wide array of xenobiotics including drugs, chemical carcinogens, 
insecticides, petroleum products, and other environmental pollutants. 
Oxidative metabolism catalyzed by cytochrome P450s can result in 
detoxification. In some instances it results in metabolic activation of a 
15 chemical to cytotoxic and/or carcinogenic forms. Although the liver is the 
primary organ for drug metabolism, extrahepatic tissues such as lung, 
kidney and intestine, also play an important role in detoxification or 
biotransformation of xenobiotics. Each tissue has a unique P450 isozyme 
distribution and regulatory mechanism for cytochrome P450 gene 
20 expression. Currently, the members of the CYP2F gene subfamily that are 
selectively expressed in lung tissues consist of human CYP2F1 and mouse 
CYP2F2 and CYP2F3. Human CYP2F1 bioactivates 3-methylindole, while 
mouse CYP2F2 bioactivates naphtalene. Mouse CYP2F3 catalyzes the 
dehydrogenation of 3-methylindole but not its hydroxylation. Murine 
25 CYP2F2 ia expressed in lung tissue as well as in liver. In the lung, it plays 
an important role in the metaboUc activation of substrates that cause lung 
injury. CYP2F2 is involved in the hydroxylation of naphtalene and it 
specifically catalyses the production of a very reactive and potentially 
toxic intermediate, the 2R, 2S arene oxide, that is associated with necrosis 
30 of unciliated bronchiolar epithelial cells or CLARA cells in lung. Several 
P450 enzymes with epoxygenase activity have also been shown to be 
involved in the metabolism of arachidonic acid into biologically active 
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eicosanoids. Based on the bioactivation of naphtalene, we anticipate that 
CYP2F enzymes also displays epoxygenase activity. The epoxygenase 
pathway leads to the formation of four regio-isomeric epoxy-eicosatrienoic 
acids (EETs): 14,15-EET, 11,12-EET, 8,9-EETand 5,6-EET. From these 
5 epoxides, other lipid mediators can be generated such as 14,15-DHET, 
11,12-DHET, 8,9-DHET, 5,6-DHET and 5,6-epoxy prostaglandin El. Some 
of these epoxides have been shown to induce vasorelaxation. 5,6-EET and 
11.12-EET have also been shown to modulate tracheal chloride-channel 
activity and induce airway smooth muscle relaxation. Epoxides generated 
10 through CYP2P may therefore protect against excessive 

bronchoconstriction and may be involved in airway hyperreactivity in 
asthma and other respiratory diseases. Epoxygenase metabolites have also 
been shown to have anti-inflammatory activities such as inhibition of 
leukocyte adhesion to the vascular wall and inhibition of IkB kinase 
15 thereby preventing the activation of NF-kB. Cytochrome P-450 naphtalene 
hydroxylase (CYP2F2). A strong (> 10 fold) down-regulation of cytochrome 
P450 (CYP2F2) mRNA in a mouse asthma model in the lymph nodes of 
"asthmatic" (OVA-challenged) compared to "healthy" (saline-challenged) 
mice was observed. The invention provides a method for the treatment 
20 and/or prevention of an immune related response, comprising modulating 
the expression of CYP2F, more preferably increasing expression of CYP2F 
in airway tissue and/or by preventing its down-regulation. This inhibits 
airway hyperresponsiveness and excessive bronchoconstriction and can be 
used to treat allergic asthma and other respiratory diseases associated 
25 with hyperresponsiveness such as COPD. The invention provides a 
method for the treatment and/or prevention of an immune related 
response, comprising providing local treatment (inhalation) with CYP2F 
metabolites of arachidonic acid, in particular 11,12-EET, which inhibits 
airway inflammation for treatment of allergic asthma and other 
30 respiratory inflammatory diseases such as COPD. The invention provides 
for a method of treatment and/or prevention of an immune related 
response, comprising modulating the enzymatic activity of CYF2F, more 
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preferably stimulating the enzymatic activity of CYF2F by an allosteric 
stimulator which increases the generation of epoxides and likewise 
inhibits airway hyperresponsiveness and airway inflammation. 
Stimulation of the enzymatic activity of CYF2F by an allosteric stimulator 
5 is effective in the treatment of allergic asthma and other respiratory 
diseases such as COPD. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
functionally equivalent to a nucleic acid identifiable by a signature 
10 sequence as shown in table 1, 2 or 3 and use of said substance for the 

production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
table 1, 2 or 3 for the production of a medicament for the treatment of an 
15 immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example four families of 
structurally related heat-shock proteins are distinguished based on their 
molecular weights: Hsp90, Hsp70, Hsp60 and small Hsp's. By definition, 
Hsp expression is elevated in cells undergoing stress, such as those in 
20 damaged or inflamed tissue. Conditions as diverse as a rise in 
temperature, hypoxia, irradiation, infection and exposure to toxic 
chemicals can all result in increased Hsp expression. Heat-shock cognate 
protein (Hsc)73 is a constitutively expressed member of the Hsp70 family. 
Hsc73 is expressed in the cytosol but is also present in lysosomes. Hsc73 
25 plays a role in binding and protecting peptides from extensive degradation 
and facilitating the kinetics of peptide transfer to MHC class II molecules. 
Hsc73 is also present in dendritic cell-derived exosomes which have been 
shown to elicit potent T-cell dependent immune responses in mice. 
Moreover, a receptor for Hsp70 proteins is present on the surface of 
30 macrophages and dendritic cells and Hsp70 can induce macrophages to 
activate T-cells independently of antigen. Thus, Hsc73 appears to be 
involved in antigen-presentation and T-cell activation. Administration of 
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antigen or antigenic peptides together with Hsp70 proteins has been 
shown to generate CD8 + T-lymphocyte responses when administered to 
laboratory animals. Moreover, Hsp70 is involved in cross-priming of CD8 + 
cells by APC upon antigen processing. Recently, Hsp70 has also been 
5 shown to be involved in the induction of regulatory T-cells. Hsc73 

(signature sequence: OtS2 H2) may also be involved in the induction of 
inducible nitric oxide synthase (iNOS) by LPS or cytokines via an effect on 
p38 mitogen-activated protein (MAP) kinase. In agreement herewith, the 
selective hsc73 inhibitor deoxyspergualin inhibits the induction of iNOS 
10 by cytokine- or endotoxin-activated macrophages. NO has been shown to 
inhibit the generation of Thl lymphocytes thereby tipping the balance 
towards Th2 immune responses. In airway epithelial cells, Hsp70 has 
been shown to have potent anti-inflammatory effects by stabilization of Ik 
Bet through preventing the activation of IkB kinase leading to inhibition of 
15 NF-kB activation and down-stream gene transcription. In airway 

epithelial cells, increased Hsp70 expression suppressed cytokine -induced 
expression of pro-inflammatory cytokines IL8 and TNPa. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
20 functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
25 table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example the invention 
provides for a method of treatment and/or prevention of an immune 
related response, comprising providing an antagonist(s) directed against 
30 Hsc73 . This inhibits the generation of NO by APC's and thereby limits a 
Th2 dominated immune response by increasing Thl immunity. This 
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treatment is effective in the treatment of allergic asthma and related 
allergic and inflammatory responses. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic acid at least 
5 functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3 and use of said substance for the 
production of an antagonist against said substance. The invention further 
provides the use of said antagonist such as an antibody directed against a 
proteinaceous substance derived from at least a nucleic acid as shown 
10 table 1, 2 or 3 for the production of a medicament for the treatment of an 
immune response observed with airway hyperresponsiveness and/or 
bronchoalveolar manifestations of asthma. For example, the invention 
provides for a method of treatment and/or prevention of an immune 
related response, more particularly allergic inflammation or related 
15 inflammatory diseases (e.g. COPD) comprising modulating, more 

preferably up-regulating the expression of Hsc73 leading to induction 
and/or elevation of the expression of Hsc73 protein in airway epithelial 
cells. 

The invention provides a method for treatment of an immune 
20 response comprising providing an antagonist of antigen processing and 
presentation. 'Antagonist' herein refers to a molecule that bears sufficient 
structural similarity to a second molecule to compete with that molecule 
for binding sites on a third molecule, such as for example an antibody. An 
'antibody' herein refers to a protein produced by lymphoid cells in response 
to foreign substances (antigens) and capable of coupling specially with 
it's homologous antigen (the one that stimulated the immune response) or 
with substances that are chemically very similar to that antigen. Antibody 
herein refers to both polyclonal and monoclonal antibodies. 

The invention provides a substance such as a proteinaceous 
substance capable of modulating a gene comprising a nucleic add at least 
functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 8 and use of said substance for the 
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production of an antagonist against said substance by way of example the 
invention provides nucleic acids as listed in table 1, 2 or 3 which are 
involved in antigen processing and presentation MHC-II (signature 
sequence: StOl-B5), H2-Oa (MHC-II: signature sequence: Sv02-1-A4), 
5 EST: Clathrio (signature sequence: Sv02- 1-D4), Aspartyl aminopeptidase 
(signature sequence: StOl-cl), Cathepsin B (signature sequence: OtS2- 
F2), Breast heat shock 73 protein (signature sequence: OtS2-H2), EST: C- 
type lectin (signature sequence: OtSl-B7), Ubiquitin-specific protease 
(signature sequence: R1-OSB1-A2), Ubxquitin/60s (signature sequence: 
10 SV02-1-C12) and Lysozyme M (OtS2-Bl). Antigen-presenting cells play 
an important role in the differentiation of CD4 + and CD8+ T-lymphocytes 
into particular subsets (Type-1, Type-2, Type-3 or regulatory types) and 
are important for the generation of either a detrimental or a beneficial 
immune response to antigens. 
15 The invention provides for a method of treatment and/or prevention 

of an immune related response, comprising providing an antagonist(s) 
directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
20 substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance. 
The invention further provides the use of said antagonist such as an 
25 antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example Phospholipase Cy2 (PLCy2). (signature sequence: Sv02-1-A8). 
PLCy2 unlike PLCyl which is expressed in many cell-types, PLCy2 is only 
expressed in hematopoietic cells (e.g. B-lymphocytes, NK-cells, platelets, 
granulocytes, monocytes/macrophages and mast cells). PLCy2 is a cell 
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signaling molecule with many regulatory domains e.g. SH2, SH3, pH 
domains. It catalyzes the hydrolysis of phosphatidyl-inositol 4,5- 
biphosphate to yield the second messengers, IP3 and DAG. PLCy2 has 
been shown to be involved in production of reactive oxygen intermediates 
5 by neutrophils. In addition to PLCyl, PLCy2 is activated upon triggering 
of mast cells via Fee RI. The promoter region of PLCy2 has Spl, NPl, AP2, 
SRE, EBF and CACCC box consensus sites. In B-cells, mRNA expression 
of PLCy2 is enhanced by serum, TPA, retinoic acid and 5-azacytidine. The 
invention provides for a method of treatment and/or prevention of an 
10 immune related response, comprising providing an antagonists) directed 
against a proteinaceous substance derived from a nucleic acid sequence at 
least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3. The invention provides a substance 
such as a proteinaceous substance capable of modulating a gene 
15 comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance. 
The invention further provides the use of said antagonist such as an 
antibody directed against a proteinaceous substance derived from at least 
20 a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
25 antagonists) directed against PLCy2 or a proteinaceous substance 
comprising PLCy2 is effective in the treatment of allergic asthma and 
related allergic and inflammatory diseases. 

The invention provides for a method of treatment and/or prevention 
of an immune related response, comprising providing an antagonists) 
30 directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
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substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance. 
5 The invention further provides the use of said antagonist such as an 

antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
10 For example APLP2 C31 (signature sequence: Sv02-1-B7) peptide is 
involved in cell death (apoptosis). Apoptosis or cell-death is an important 
mechanism to limit immune reactions. The cytoplasmic domain of APLP2 
containing the "NPTY" motif is involved in T-lym P hocyte activation upon 
phosphorylation of the tyrosine (Y) residue leading to She binding. The 
15 invention provides for a method of treatment and/or prevention of an 

immune related response, comprising providing an antagonist^) directed 
against a proteinaceous substance derived from a nucleic acid sequence at 
least functionally equivalent to a nucleic acid identifiable by a signature 
sequence as shown in table 1, 2 or 3. The invention provides a substance 
20 such as a proteinaceous substance capable of modulating a gene 

comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
saad substance for the production of an antagonist against said substance. 
The invention further provides the use of said antagonist such as an 
25 antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example the invention provides for a method of treatment and/or 
30 prevention of an immune related response, comprising providing an 

antagonists) directed against APLP2, more specifically the cytoplasmic 
domain of APLP2 containing the "NPTY" motif. This prevents the Ras- 
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pathway of T-lymphocyte activation and inhibits an immune response and 
is effective in the treatment of allergic asthma and related allergic and 
inflammatory diseases. The invention provides for a method of treatment 
and/or prevention of an immune related response, comprising providing an 
5 antagonist^) directed against "VEVD" and "NPTY" motif inhibits 
unwanted cell death mediated by this pathway and is effective in the 
treatment of allergic asthma and related allergic and inflammatory 
diseases. The invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
10 antagonists) directed against a proteinaceous substance derived from a 
nucleic acid sequence at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3. The 
invention provides a substance such as a proteinaceous substance capable 
of modulating a gene comprising a nucleic acid at least functionally 
15 equivalent to a nucleic acid identifiable by a signature sequence as shown 
in table 1, 2 or 3 and use of said substance for the production of an 
antagonist against said substance. The invention further provides the use 
of said antagonist such as an antibody directed against a proteinaceous 
substance derived from at least a nucleic acid as shown table 1, 2 or 3 for 
JO the production of a medicament for the treatment of an immune response 
observed with airway hyperresponsiveness and/or bronchoalveolar 
manifestations of asthma. For example the invention provides for a 
method of treatment and/or prevention of an immune related response, 
comprising providing inhibition of the generation of the C-terminal 31 
5 amino acid APLP2 peptide by caspases and/or proteases encoded by the 
nucleic acid of table 1, 2 or 3 which inhibits unwanted cell death mediated 
by this pathway. 

The invention provides for a method of treatment and/or prevention 
of an immune related response, comprising providing an antagonist^) 
> directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
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substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance. 
5 The invention further provides the use of said antagonist such as an 

antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
10 For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist^) directed against hCaCCl (or gob-5) (signature sequence: Rl- 
SO-Rl-CH) which inhibits mast cell activation and can be used in the 
treatment of immune diseases in which mast cells play an important role 
15 such as all allergic diseases (rhinitis, atopic dermatitis, asthma, urticaria) 
and auto-immune diseases (i.e. multiple sclerosis). 

The invention provides for a method of treatment and/or prevention 
of an immune related response, comprising providing an antagonists) 
directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance 
The invention further provides the use of said antagonist such as an 
antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1, 2 or 3 for the production of a medicament 
for the treatment of an immune response observed with airway 
unresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
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antagonist^) directed against Hsc73. This inhibits the generation of NO 
by APC's and thereby limits a Th2 dominated immune response by 
increasing Thl immunity. This treatment is effective in the treatment of 
allergic asthma and related allergic and inflammatory responses. 
5 The invention provides for a method of treatment and/or prevention 

of an immune related response, comprising providing an antagonists) 
directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
Signature sequence as shown in table 1, 2 or 3. The invention provides a 
3 substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 and use of 
said substance for the production of an antagonist against said substance. 
The invention further provides the use of said antagonist such as an 
antibody directed against a proteinaceous substance derived from at least 
a nucleic acid as shown table 1-3 for the production of a medicament for 
the treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist^) directed against LR8 which inhibits allergic asthma and 
related allergic and inflammatory diseases. 

The invention provides for a method of treatment and/or prevention 
of an unmune related response, comprising providing an antagonists) 
directed against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1-3 and use of said 
substance for the production of an antagonist against said substance The 
invention further provides the use of said antagonist such as an antibody 
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directed against a proteinaceous substance derived from at least a nucleic 
acid as shown table 1-3 for the production of a medicament for the 
treatment of an immune response observed with airway 
hyperresponsivenesa and/or bronchoalveolar manifestations of asthma 
5 More preferably a method of treatment and/or prevention of an immune 
related response, more preferably allergic asthma and related allergic and 
inflammatory diseases, comprising providing an antagonists) directed 
against one or more up-regulated genes as listed in table 1, 2 or 3 or the 
corresponding proteinaceous substances. 
10 The invention provides for a method of treatment and/or prevention 

of an xmmune related response, comprising providing an antagonist^) 
dnrected against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
15 substance such as a proteinaceous substance capable of modulating a gene 
comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1-3 and use of said 
substance for the production of an antagonist against said substance The 
invention further provides the use of said antagonist such as an antibody 
SO directed against a proteinaceous substance derived from at least a nucleic 
add as shown table 1-3 for the production of a medicament for the 
treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonizes) directed against Ly-GDI (signature sequence: SV02-1-D8) 

and/or Cdc42-GAP (signature sequence: R1-SO-R1-AX2) which inhibits T- 
helper l ymphocyte type . 2 ^ ^ ^ ^ ^ ^ ^ 

of allergic asthma and related allergic and Th2-mediated inflammatory 
30 diseases. 

The invention provides for a method of treatment and/or prevention 
of an unmune related response, comprising providing an antagonists) 
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directed against a proteinaceous substance derived from a nucleic acid 
sequence at least fractionally equivalent to a nucleic acid identifiable by a 
signature sequence as shown in table 1, 2 or 3. The invention provides a 
substance such as a proteinaceous substance capable of modulating a gene 
5 comprising a nucleic acid at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1-3 and use of said 
substance for the production of an antagonist against said substance The 
invention further provides the use of said antagonist such as an antibody 
directed against a proteinaceous substance derived from at least a nucleic 
10 acid as shown table 1-3 for the production of a medicament for the 
treatment of an immune response observed with airway 
hyperresponsiveness and/or bronchoalveolar manifestations of asthma. 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
15 antagonist) directed against C-type lectin (signature sequence: Ot-S2- 
B7) which inhibits antigen presentation and skewing towards a Th2 
dominated immune response. This blockade is effective in the treatment of 
allege asthma and related allergic and inflammatory diseases. 

The invention provides a method for modulating an immune 
» response wherein said gene modulates CDS* T-lymphocyte responses Also 
provided is a gene or gene product capable of inducing a specific regulatory 
CD4+ and/or CD8+ T-lymphocyte response that inhibits Th2 dominated 
allergac responses. The invention provides a method for modulating an 
immune response wherein said gene modulates CD4+ T-lymphocyte 
5 responses. The invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing an 
antagonist(s) directed against a proteinaceous substance derived from a 
nucleic acxd sequence at least functionally equivalent to a nucleic acid 
identifiable by a signature sequence as shown in table 1, 2 or 3 The 
invention provides a substance such as a proteinaceous substance capable 
of modulating a gene comprising a nucleic acid at least functionally 
equivalent to a nucleic acid identifiable by a signature sequence as shown 
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» table 1-8 and use of saxd substance for the production of an antagonist 
against said substance. The invention further provides the use of said 
antagonist such as an antibody directed against a proteinaceous substance 
derxved from at least a nucleic acid as shown table 1-3 for the production 
of a medicament for the treatment of an immune response observed with 
airway hyperresponsiveness and/or bronchoalveolar manifestations of 
asthma for example Ubiquitin -specific protease CUBP43)(signature 
sequence R1-OS-B1-A2). UBP43 belongs to a family of ubiquitm-specific 
proteases (UBP) and has a molecuIar masg of ^ ^ 

ubiquitination has been implicated in many important cellular events 
The human homologue of this protein is ISG43. In wild-type adult mice 
UBP43 is highly expressed in thymus and peritoneal macrophages 
Furthermore, it is expressed in cell-hnes of the monocytic lineage and its 
expressxon is regulated during cytokine-induced monocytic cell 
differentiation. Over expression of UBP43 has been shown to block 
cytokine-induced terminal differentiation of the monocytic cell-Hue Ml 
Down-regulation of UBP43 mRNA in lymph nodes of a mouse asthma 
model was observed. The invention provides for a method of treatment 
and/or prevention of an immune related response, compnsing modulating 
the expression of UBP48, more preferably increasing the expression of 
UBP43 in APC's which prevents allergic asthma and related respiratory 
disease by increasing the generation of regulatory CD8+ T-lymphocytes 
The proteasome is involved in the generation of MHC class-I p eptides by 
proteases. 

The invention provides for a method of treatment and/or prevention 
of an tmmune related response, comprising providing an antagonists) 
durected against a proteinaceous substance derived from a nucleic acid 
sequence at least functionally equivalent to a nucleic acid identifiable by a 
Signature sequence aa shown in table 1, 2 or 3. The invention provides a 
substance such as a proteinaceous substance capable of modulating a gene 
compnsing a nucleic acid at least functionally equivalent „ a nucleic acid 
.deniable by a signature sequence as shown in table 1-3 and use of said 
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substance for the production of an antagonist against said substance The 
mvention further provides the U8e of said antagonist such as an antibody 
directed against a proteinaceous substance derived from at least a nucleic 
acid as shown table 1-3 for the production of a medicament for the 
5 treatment of an immune response observed with airway 

hyperresponsiveness and/or broncboalveolar manifestations of asthma 
For example the invention provides for a method of treatment and/or 
prevention of an immune related response, comprising providing 
inhibition of peptide loading into MHC class -I molecules by proteases 
10 encoded by the nucleic acid as outlined in table 1, 2 or 3, which inhibits 
the generation of CDS* T-lymphocyte responses (i.e T-lymphocyte 
-stimulation). Airway wall remodeling is an established pathological 
feature of asthxna but its causes are not well understood. One cytokine of 
potential relevance is transforming growth factor-betal (TGF-beta 1) I n 
patients with asthma, matrix-associated TGF-beta 1 is likely to be bound 
at least in part to decorin (signature sequence: R1-OS-B1-C5) This 
interaction may provide a reservoir of TGF-beta 1 that can be released in 
an active form in response to appropriate stimuli. Decorin is also a natural 
mhxbxtor of TGF-beta and has been shown to restore T-lymphocyt* 
responses to mycobacteria. The invention provides for a method of 
treatment and/or prevention of an uumune related response, comprising 
modulating the expression of decorin, preferably increasing the expression 
of deconn. Increased expression of decorin in airway tissue and/or 
treatment (inhalation) with decorin inhibits the effects on TGF-beta on 
axrway tissue remodeling and is effective in the treatment of immune 
related responses. 

The invention provides for a method o( teealmeot ^ 
of a, _ relataa response ^ antaeon . st(6) 

dtrected a e aiae, a protefaaceoue substance derived fi-on, a nuclei* acid 
sequence at ,eas, functional equivalent to a nucleic acid identifiable by a 
stature sequence as shown fa tabic I, 2 or 3. The invention provides a 
substance such as a proteinaceous substsnce capable of ntodulatfa* a 8eaa 
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"mpnemg a nucleic acid at least functionally equivalent to a nudeic acid 
tdentifiable by a signature sequence aa shown to table 1-3 and use of said 
substauce for the production of an antagonist against said substance for 
example the invention provides for a method of treatment and/or 
5 prevention of an immune related response, comprising providing 

unmunotherapy using Hsc73, alone or together with antigen/allergen. An 
allergen herein is defined as a substance inducing hypersensitivity 
Immunotherapy using Hec73. alone or together with antigen/allergen 
tnducee a specific regulatory or CD8* T-lymphocyte response that 
W mhib.teTh2 dominated allergic responses. 

The invention provides for a method of treatment and/or prevention 
of an uumune re.atod response, comprising providtog an antagonist, 
Greeted against a protetoaceous substance derived from a nudeic add 
sequence at least functionally equivalent to a nudeic acid identifiable by a 
ergnature sequence as shown in table 1, 2 or 3. The invention provides a 
substance such as a protetoaceous substance capable of modulating a gene 
comprising a nucleic add at least functionally equivalent ,o a nuclem acid 
tdentifiable by a signature sequence as shown in table L3 and use of said 
substance for the production of an antagonist against said substance for 
example the invention provides a method for modulating an immune 
response of an individual wherein said gene encodes a gene product 
capabU , modulating an immune response. A gene product hereto refers 
the mRNA and the polypeptide chain transited from an mRNA molecule 
whtch.n turn is transcribed from a gene; if the RNA traneeript is no, ' 
.5 translated (e.g rRNA, tRNA) the RNA molecule represent* the gene 
product. The gene product herein can refer to any protetoaceous 
substance. A protetoaceous substance can refer to any molecule 
comprising amino add and/or peptide or protein. 

The invention provides alleles of the polypeptidefe,) encoded by 
nude* add sequences of thia invention. As used hereto, an 'allele, or 
aUehc sequence' is an alternative form of the polypeptides desenbed 
above. AUe.es result from a mutation [eg. a change to the nucleic add 
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zr * eenerauy produce aitcred mENA °- 

or fcadlon m ay or may M( ^ altered) 
have none, or mwe ^ forms . &mmoa aMic 

of anuuo aoid6 . Each of these ^ ^ 
alone, or n c „ mbinatlon witfc ^ ^ ^ ^ ^ ^ 

ae,ue„ce. Deliberate amino acid s „ b , titutioil may ^ ^ ^ 

-a-™, » polarity, charge, solubib.y, hydrophohicity. ^ 

io ZT MtUre ° f ^ ^ ^ M the activity o f 
W th8 ^P^ierete in ed.A I ,e re d»^ i cacideeouence s „ fthis 
.nven t ,on include deletion, insertions, 3ubstitutiom rf 

Mas reeutang to , he pdynucleotides tha( ^ fc ^ ^ 
fatally eeuivalen, A -deletion, is defined aa a change in either 

the add,„on of one or more nudeotides or amino add residues 
respective,, as compared to the na,urally occurring polypeptide,*, A 
subsutnw resuHs from the rep^en, of one or more nudeotiL or 
20 sm,no acda hy differs* nudeo«,des or amino acids, respectively The 
mvanfon indudes variants of the polypeptide. A Variant' of a polypeptide 
- defined as an amino acid science that is different hy one or JT 
am.no acid •substitutions'. A variant may have 'conservative' chants 
where, a substituted am.„o acid haa suniUr strllctura , „ ^ ' 
25 propert.es e.g. Iep ,_ t of ^ ^ ^ - 

vartan, may have 'aon-conaarvative' changes (a, rephacement of a glycine 
2 ^ a ~n). Shnilar minor varans may a,so .ncluda ami I 
de t,ons or u^r,^, or ^ QuidanM fa ^ - 

ush.ng bu.log.cal or .mmunological activity may be found using 
= r programs weU k „ ow „ in the art, for DNAStar 
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* " r6SP0nSe W^nsiveneae 

and/or bronchoalveolar manifestations of asthma 

Method" I " m<>dU,ated ^ 8 ^ *-« »*vil 

Metfcxls „ transduce ceUa „ ^ jn fc aH TMgM ^ ^ 

transduced B1 th a nudeic acid deliver vehicle comp n8ing at lea8t one 
nucte acd the subject of the invention. A tae delivery ^ ^ n „ 
ueed as a term for . ^ ^ ^ ^ «n. 

10 each . particle, ot the vecte iteeK wherem ^ vecto 

nude-c acid to be delivered to the tarset ceilfe) and ia tether p rov ided 
wtth a meaas to eater sa id ceU(a). This eeU(a) cea be ueed for dru* 
screening and drug discovery. 

Th0inVen,imPrWideS& "-^odoftreata,eat a ad/o r prevea«ioa 
.» ^7 Merelatedre8P ^'~--vidia 8a a anta ,Lt (s , 
Erected aga.net a proteiaaceoue eubetaace derived from . „ ucleic ^ 
sequence at .east functieaallv equivalent to a aucleic acid identity by a 
stature eeoueace ae shown ia tabfe 2 or 3. The iaveatioa provides a 
substaace such as a proteiaaceous substaace capabie of modulating sene 

ui r : : °* Mm s ~ 38 sh ° wn fa tabie 13 a » d - 

it: productio * 1 ° f " ~* ^ -« - 

example the mveanon provides a substaace capabie of mediating a eea e 
compnsmg a aucleic acid at least functionally eouiv.K, t, f 
25 id» n rifi,Ki.k """lonauy equivalent to a aucleic acid 

.deniable by a eigaature eeoueace ae shown ia table J, 2 or 3 

A substance herein refers to any atrial aatity capabfe of 

CTuT T SUbje " ° f * - '-Wean 

be a molecule wherein said molemlp ; Co a ■ , 

<*ia molecule is a chemical compound The 

substance can also be an 'antieen' a fn^;^ • 
™ anugen a foreign invader comprising a protein 

ongm compnsmg ammo acid and/or peptide or prote ia. 
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capable o,modu,ating . ^ ^ sub . ^ of ^ 

Mm . a medicament wiich is , pharmaeeutical Suitab P b 

pharmaceutical compositions are known. 
« The invention provides the us, of a substance for the production of a 

metucament for the treatment of an immune response observed 

a^Ja POnSiVeDeS8 aDd/M -orations of 

^"-'•^P'-ovides for a method of treatment and/or prevention 

dt" re,a ' ed ~ ™< » ~(a 

dtreced agamst a protainacsous substance derived from a nucleic acid 

ZT " " ^ to ° ~ dek «* by a 

etgnature sequence as shown in tabie 1, 2 or 3 . The invention pmvidee a 

substance sucb as a proteinaceous substance capable o,moduL g a g L 

tdentulable by a stature sequence as shown in Mb 1-3 and use of said 

example tn. mvention provides the use of a proteinaceous substance 
derxved from a nucleic acm at .east taction** eouivaten, to a »uc.e,c 
» ac, mennfiabfe by a Mature sequence as show, in tabie X, , or 3 &r the 
Produce of an antagonist against said substance. -Anta^f herein 
refers to a mofeoufe that bears sufficient structure, simnarhy t „ . Z* 

7* * ~ -*"» * binding eifcs on a third 

molecule, for example an antibody. 

i The invention provides the use of a proteinaceous substance derived 

from a nucfe, acid at lea6t ^ ^ ^ ^ 

Id t " " 8 " 8eqU6nCe " ShW ° 10 tSbb 2 « * ^ the 
pr ductron of an antagonist against said substance, wherein said 
anUgo.ua. „ antibody „ equjvateM thereof 

tan refers to a protein prodnced by ceile in response to fbre,gn 
ubstancee (antieens) and Mpable of Miipiine * 

homoiogone antigen (the one that etimuiated the immune response) or 
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with substances te „, ^ simi)ar ^ tha( m 

herem refers to both poMona, and monoclona , 

The mention provides for a m e.hod of treatmeM 
of^ mMerektedresp _ MmprWneprovi ^ an ^ 

*~M aga,ns. , protetoaceous ^ ^ ^ 

IT ^ e,UIVaient l ° 3 - * a 

1st T nC6 36 Sh<>Wn " tabb *' 2 ° r 3 ' Th8 ^—ta " a 
substance such as a pro.einac.ous suhstanco capabfe of moduiating a gene 

10 .dentmaota by a signature sequent as shown in table !-3 and uso of said 
exampte the nwsnnon provides a „ antagonist ^ 
proteinaceous substance derived from a nucleic acid at least functional 
— » • -* - ^tifiabfe by a signature sequence as shown 

agnature sequence can vary from the reference sequence by one or m ore 
substitutions, dotations, or addition, the Mt effect rf J™ ° 

» a fractional dissimuarity fc^ tte ^ 

i w ™" inVM,iM Pr ° Vide8 « comprising an antibody or 

taction* equ.va.en, hereof. An antibody or function., equivafeu. .hereof 
cn refe r to synthetic moleoufes «.e antibodies derived bychemica. 
synthase) and encompasses aU moiecuks capable of co„ pUng with 

proteinaceous substancefs) derived from nucleic odd of,... ■ 
t. "" m ouaeiceaa of the invention. 

Pro emacaous substance herein can refer «o an entity derived from 8aid 
auctac acids .he subiec. of .he inven.io„ oapabfe ofmoduiatiog ,n 
immune response. 

^^nprovideeamedicamen.comprisinganantagonist 

med.came». for the treatment ofan immune response observed with 
a^ay hyperresponaivenese a nd /or broachoaiveoiar manifest of 
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The invention provMes fcr UM antegonist 
. for the treatment of a „ immqM ^ ^ - f 

The invention feher provides a diagnostic Wt for &r an 

~ ~ «g a nucleic acid the subjeltfl 

-U.de, bu are M t bruited to DNA-DNA, DNA-RNA hyhridi Lion To 
fa- of such ,uantitative method* may include. Soothe™ or Northed 

dot/slot h,ot or other membrane based technologies,- PCK 
fcehnolog.es such ae DNA Chip, Taqmau®, NASBA, SDA TMA in 

hybridisation, protein bioass™ ; """ 
pr tem otoassay or immunoassay techniques ELISA IPA 
proteomic and metabolic technologies A 
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Examples 

^ feu*. „ Development of mmim m<)del of ^ ^ 
Dm to fc tafa, of e»pe rim e ntal 8tudiM in 

z: :: " ™ i,h iramunoiosic and p - h *-* 

tauee or ceU. « J.„ T S " aVailabaity ■""**"' 

ornament (food, epeoifled peihoeene, c i imate)> anJ ( . 

antabodaes in serum airwav aaa^^^v i K 

concomitant with the P ° nsi — 
nconutant w,th the appearance of Tb2-Uke cells in l„ ng tissue and , 

draining (thoracic) lymph nodes. * 
^ Example 2: Representational Difference Ana,ysis (RDA) 
Representational Difference Analysis of cDNA's tfiDA . «, 

novel kev r^u* , , } W * S em P lo y*d to identify 

novel key regulatory molecules involved in the initiation and/or progression 

an*or session andVor repression of asthma symptoms. RDA 

Permed according to previously denned methods fGroot and van Oost 0 9 ) 

Nucleic Ac«isIte $ :26:4476-8l]W e lf 0ldet al Q998V Mi 1 ■ a , 

^-esnOengetal., 

macrophages. B- and T-ly^phocytes, mafit ^ ^ 

and those obtained from '.asthmatic mi ce that display a^y ^ 

Z m TTT ° f aSthaa SUCh - ^ ^erresponsivenL an7 
bronchoalveolar eosinophilia were compared. Balb/c mice were intranet „ 
sensitized with ovalbumin * n A u* wtrapentonaaUy 

n ovalbumin and later on rep ated challenged by inhaWi™ ,t 
sahne aerosol (control or '-wuk mnalatwn of 

Lvmnh , MCOntrolor heaJt hy "ammals) or ovalbumin aerosol ("asthmatic") 
Lymph nodes were isolated at 6 hours after the last challenge. Using ^7 
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differentially express*! gene fragments were identified II» » 

those that are expressed «, higher leva,. • I U '"<W«*<> genes are 

-us. Vice ™„ a . ds„:r; ^:;itr: iMue ~ d * 
• — >B^ 8 ss rohe8 ; ithth ;~ntr; of 

~ fragments aga^ publicly „auable iatabaSM 

abgnmen. with sithsr known ^nss (human or mouse) with expZT 



Example 3: Microarray experiment 



» Si?? ~ ^ ta - ~ with 

hea.thy control anlma)s wa5 ustae 

analyst, coupled to microarray hybridissUou methods as described , 

expressed genes (tethered nucleic acid, target) obtained from the 8DA 
experiment (example 2) were amplified by PCR u«i„. «.,, 

c DNA and amph! stre ZT in, ° d °" b,e - 

fWcently labeled with either cya 8Ub ~ , 
2S dyes ft. on. mRNA popnlstion (probs- fr C5 "" UM ' <fi * DU » 

cyanine , (W-UtS) and h. t> ^ W " W "* h 

" UU>) an<l th " ot " er wtth cyanine 5 (CySJULS)) Th. I.K.. a 
Pcobes (free nucleic acids) were then mixed and hybrid^ ^ * a 
mtcroarxay. The microarray was hybridized with both the Cy3 anTZ m ! 
probes in order to d«<-Pv m ,„ *u y5 labe led 

30 hybridisation. ^ t^Z^ZlT ^ ^ ^ 

Cy3 and Cy 5 Crescent dyes D t ) !! ™ * *• 

» ae.rml the m^t^T ^ ^ * — 

exhibited diflbren Jlor 1 " "* "' ,rt "" ,t C '°°" "»« 

«werentjai fluorescence were identified In tabl* i 

ratio Asthma" : "healthy") is ^ ^ *' eXpreSsion 
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Example 4: Virtual North.ro Blot 



Monger BNA obtain* from lymph n0(tes „ . 
« - transcribed into cDna ^ 

Us.ngagaro.a^el^,,^ >dif& * Iterated. 

eubee q „e„t, y Uotted onte Hybond J— ware run and 

- - and subae^, amplified 

^°" thefilttcmembra ''<'«>ntainu,gtheblott.daa 1 pl i< » nS and 
between amphoona obtmned from ^ a „ d 
^ ^"-"-raatoavheaithrt^dat.rauuedtob.a,). 

Example 5: By wa y of example o„o nova! therapeutic terge, protein for tha 
oHmmune and/or in^mmator, responses. P"*™ for the 

Tha mBNA expression of gob 5 baa beep examined bv prn ■ 
» prlmerpaira (aeoee pHmer: Mw^. ^ — ^ 

pteeent . l y mph ao^a, bang ^ iromtu> ^ r J " 

eethmatm mtce spared * obtained from -hea,^ mice the 

25 expression of gob 5 mRNAie increased in h™* a , 

bronchoalveolar lavage celle Z72 T ( * S «" a '™"« , y * 

fold! u M>d b ° ne marrow (approximately 2 

fcld). Mncua aeoreting goblet caUa have never been described • 2 

bone-marrow. Tha expreesion of gob 5 in murine 1 " *"* "** * 

end murine maet oil r . ^ B " mUnne b °»«-»arto» derived mast cells 

murine mastcell lines is demonstrated (P815 and CPTL 12! aJJ - • , 
strongup.regulationofaobSinrt.j , c ™-12>- Additionally, a 

ot goo 5 in the dorsal root ganglia (DHm nk». • 
meuaa asthma model wa e observed (figure 2) tL ** 
ef the calcium acfivatedebioride chlTfil " — 
Table 2 and figure 2) We haveTd ^ ^ * P ° E (Ubl » «• 

mouse aathma modal compared to healthy mica (fig Ur a ». ,„ 
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!TZ7 M 8trone,y d0WD "~ ta MG - -~ 

ha ^ „ . subpopqlaUoa of human fikrobIa8 J 

.hawad ffine (le mRNA) .„„ „ Iyrap „ noJes B D3 > 

a ft. Mtto . model ^ ^ 

P~*.„ soared *. p« eumed 4TM a*^ of tbe pK)teln and 

E*aaap,e ,= ofgenes ta . Mcond ^ ^ of a|(ergjc 

» f ,a. rgi e MUlm . „ ^ „ tWa modaJ BaJb/c 

by ^ intrapMitonM , inject . ona Qf ov 
goblet «U h^rpJa.*, concomitant ^ ^ 

*~ Co„ ttol aenaitized mi aa a re OaUaaead by inhalotion of J£ ^1 7 
B«lb/c m.aa „ara challeagad by halation of aither a.U„a or OVA 

draining (thoracic) lymph nodes mw^j , 

jr «oaes ULN) and dorsal root eanelia mpn\ a. a i_ 
mice Tisau ™ j- , e»ngua (UKU) from these 

nssu s were immediately stored in RNAlataWA^k- . i 



56 



Dn7 inSt "' C ' i0 " S - «*. «*e SMART Pc E 

cDNA a^hes* kit <C,o„taoh). DNA oonoant^n, were , J m 

SubMquenUy , ^ ™™ 
diluted in the wells of 96-well mic™«> . * 

dilution of sample 1). PgW W SampIe 12 < 2048 * 

Five Ml of each sample of each dilution aeries w*« a 

»M (NH4)2S04; 33.2 ^ BSA: 340 of dGTP dATP HTTP ! 
!0 0 02U oite , l UT a ,p draeraK(Gibco . B ^ dGT ™«~dCr P: and 

7. . M of spMfflc Primer pait8 for t „ e indioaK4 
hreo aata of pnraers were Mmhiaei ^ ^ p0R » JW . 

chosen* «* . „ ay ^ fr _ ■ n - 

» •«* the HPRT-control. Also, primera wo. 

-* a wa y that faction of preventtd m 

~ : an ? rfM — — 

£-* a, the end of a Prt „,e r - „ e „ „ nsed ^ fc . / » 

Mb P n m . re . p or ft. HP B T- Prirae „, the „ atio „ a , 3 

uM down to 0. 16 uM. ranged trom 0.3 



30 



35 



™™ZtT^\ 10 (MJ reeearch) or a PE97o ° *— 

Elme , both wuh a heated Hd (no oi, used). A dentation step of , at 
™ degrees Celsius was followed bv 33-35 cycles of 30 sec 95 degrees C^us 40 
seconds at 55 or 68 degrees Celsius ^ a ■ ' 40 

minutes 72 <W n 7 pending on primer sets used) and 2 

minutes 72 degrees Celsius and then bv a fin*i q • 

After PCR * ul U a- „ mvtM at 72 

Alter PCR, 5 pi loading dye was added to each sample and the „u 

were loaded onto 200 ml 2.5% Seakem LP 

-g a h to see ^ geng/EST specific baQd - s had migrated 

Each gal waa ohotographad with a CCD-eamera At W «, L 

to eaoh ge, a. dtferan. dia P h rasm Talt Z ***** 
electronically. * ^ p,ctures »«• «°™a 

va. OVA.ohai.ange) „e re ^ „ suc „ , My ^ ^ 
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-* - ~* the PCR reae*™ that ^ wouM e „ d up Mj[t ^ ^ m 

■^"^Ik^ ., tad-dine the PCR- buffer "7 
In th» way experimental variation is W to • • 

10 T»j„* . ►"^ wiwi cne same master-mix 

*u ro determine the level of differentials , 

were .cored b y e y e. ' °"' *" " atte "" *— « « 

For the gene/EST .peoific bend, and fc r the HPRT.con.rol.band the h • . 
*— ta »• — - « Preaan, „as acored highest 
Heine the HPHT-band aa a reference the difference in «„. 
15 — " - a... indices J^ZZZZT 

w the sahne-sanaple, oras"-l" "-2" » ^v^tnan 

* ete -> indicating that the eene/RST j 

^« over expressed at a respectively 2-fold 4-foid 8 fc M * 

OVA than in the saline-samples. ^ W fa *■ 

20 As an example in Figure 1A, the results are shown for the genes with • 
sequences OS-B1-C3 and OtS2-C5. The interpreted 7 T 
lection (if necessary ^^JtZ^TtT ^ 
^hytheharshelowthephotograph:^ 
band is viable down to dilution number 1* 

» For OS.Bl.C3 uo band is visible in the a a line-d.ution-series whereas the b d 

can be seen down to dilurion number 10 i n the OVA diluK 

that the gene from which this EST i. d« , ^"^^ Se " es . ***** 

Ganglia of OVA ch*n ' " ^ " 6Xpressed - the Dorsal Root 

angua of OVA-challenged animals at least 1024-fold (» tn ^ 

8, this is scored as a 10) mn„ . , . P ° W6r 10 ' in table 

corea as a 1 0) more strongly than in sahne-chall^n^w ■ 
For Otfio r<s *u u j • " cnaiienged mice. 

*or Ute2-C5 the band is visible in the first two dilute™ ■ ( , , 
ar>A i« *u a , anutions ion the saline-series 

and m the first three dilutions in th* hva • . , 

^^here.reaaeda.rOV^e^J^rrehatZ^' 3 
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In a similar manner in Figure IB the results for Cyn2f2 rw • 

OS-Bl AlUnJou/. W denature sequence Rl- 

OS Bl A„ and Oob5 (81gnatlm Ri gQ ai 

highly, bnt M , exptes8ed (scored a< ^ fl ^ ^ 

w expressed after OVA-challenge at least 40<K feu . 

5 chalWeiOto,!,., , *** 8tr °" Ber than •««• Saline- 

cliallenge (2 to tha power 12, scored as a 12 in table 5). 

*"* 8i B **™«°» «*•«- i» prototype celMmea: 

, r y ^ <^ participate in 

typ.ce, pathophysiological changes ofaethnt. (Barnes. ^J^T 

2—ty calls are recruited to asthmatic always or are activated "Z 

maCT ° Phaee< ' —^Whoeytes, B 
lymphocytes, dendritic cells. b . sophl)s , neutrophjJs ^ 

ceils and fibroblasts are all caoflhUnfs,™*!. • 

capable of synthesizing and releasee inflam m » rn „, 

medtatera. Moreover, these -B. may become majM ^ rf J^™* 
abaters io the airway and *. may how 

Perststs even i„ ft. absence of ^ ^ ~ 

• A ceU-Uoe expressing the relevant gene and the enooding proteinl hi need 
for foncttona. .todies into the role of .he gene/protein and can he JZorZ 

the functtone of the gene/protein. CelWines were onWrf a- 
*om the -American T*,e Cnltnra ^J^^Z I ^ 
hterature. The primary dendritic cella „ ere get^l " ^ * 
cultured in th* « * . generated trom bone-marrow ceUa 

tuiiurea in the presence of interleukin a ~. ^ 

in a volume of 20 ul. cDNA was used l IcT T " ^ 
pairs (see table 4 V with a d ^ WM 

follow d h ,7 . step of 20- at 95 degrees Celsius 

followed by 35 cycli at 94 degrees Celsius for 20- 55 *> n , • 
72 degrees Celsius for 30" and * „ V ' ^ W f ° r 3 °" and 
30 and then by a final 2' at 72 degrees Celsius. I„ some 
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experiments, the cells were activate u 

(see table 6). " * for 

In table 6, the expression ( + ) or abseQCe ( , 

the respective cell-line is shown. P«ncwar gene m 



The mouse calcium-activated chloride channels eob S a 

(EST AA726662) of human CLCA2 a ! ^ h ° m ° l0gUe 

HI** . ,mP ° rtant f ° r Cel1 activation *»d adhesion 

Tetld 1 ° r b ° th ° f ^ CW ° ride - » — ^ Bj P hZ 

mediated diseases such as auto-immunity, allograft tnmnni. * ympft ° Cyte 

reaction, Parmer's lung) in which th* * , x l^rinus 

antibodies to allergens. 0r 

^Z^I tilt ^""^ — ■ (to ~- 

20 "ymplmcyte mediated antibedyrwpon*. protect*. B . 

The meuee calcium-activated chloride channel ^5 („„„>.„ CLCA , 

and th. murine homc^ee (EST AA726662, ef human ^ „ 
the murine hemelogue (EST W4KW3) „f human 0LCA4 0LCA2 

baeeline condition. (EST W410831 „ RAW284.7) „,her under 

meerephe^men^ I^e! ril ~"' ^ ^ >,,d °*» 
can be need to dot. maeM " ha ^'°'»>^te «fl culturee - 

30 u , nannels «e involved in cell activation and adhesion 

aleo deuver ^JZ^^T « 
«> T-celi activation Z B , ' "* "**""» W ^ 

35 m.cre P Ha e ee , irnp^ to ~I p t * 

T-wphoqrta responses into the type 1 



60 



30 



35 



*—U can W uaad „ ^ s „t ~ M - — - *- *-* 
tactic* 8uch a8 eJIpre8si(w ~r — W*««pi^ 

« - ^ . aamulate the pr j u r„ ; 7: ^ (CD40 ' 87 — »•* - 

*m diaaaaaa auch „ TZ " ^ *< 

T* - ^ madiato,. s j, as 0 ™r ra r, " 

•ad tum OT .n e cto.i a facto,.™ lh , t „, , ^ 6en ra(t cal8, tunic oxide 

cMoHde c hanMi8 „ aZ^TlT im " Une **- - 

15 «ha S a B edia,OTs. *•>—- of theproduction and ^ ^ 

» de m o„ stratea . poKntial ^ of XJ a JaT ' SAW26 ' , ' 7, 

-0- Wtion of tw caU type , ~ J ^ ** 
this gana/ pr o.ei„ ia g ,. U to " MtiVity ° f 

»u 1Upl a aCOToa, atc, ^ZZZtTT' ^ M ^ 
astttaa ate) or modulated bv ma, t "flarey, 
i alt™, 7 r ° Pha6es/nK " w '^<«Tl 1 eaacan-anaaOToft 

«b of «. geua a „d ft. ancoding profcfa *~ • ~, 

<W». Modu.a,io„ of ,he a* D „ 01 *•» <"* 

*~ ■oadia.d tJZZZ?*?* " ^ ~ <° — > * 

™ea caMuaa or other J^^"" " * *-** 

ceU- Wa r. presenting tha aama cail.^e or ptimMy 
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MU-cultures canted ^ 

-Pound (aaoniaterantaaenia,) ZZ T ^ ^ "»«■'»«*• 

»e " ""^ ' hat m ° d, "* tes « «— - of ft. functiana of 
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5 p~i?i::c~r^~ R, - osBi -^ 

»e cellar functian of ^ mITZT, ' PrMCin 

:r t a ; st ^ m5 ' *• t - u «- e " - *• m 

macrophage/monocyte cell-HneRAW2fi4 7^ 

.one and the encodin. prot £ *f ~ \ > ~ •* of thi. 

ModuWon o (ttM e JHe a " *" Ce "-^ S - 
20 radiated by mas , eel T •«-*»«» * ««fcl in diaaaaaa 

- - need .a daterntine eene/pretein ^^££"7 T 
(agonist or antageni*,, that madufcta. „ W c„. !T7 
eene/protein. °* °" h ' fU ° otio " 8 <**>» 

!5 

^ aateivae^aaaianofaa^anawitha^atntaaa^noaO^B^ * 
*. T-oeU una ^ „ ^ prMotypic atactapn.,.^ "„ 
- P^ary dendritic ceUe dentenatratea a patent JZZ£Z + 
encoding pratan, in the call Jar function „„>. ., 
» expreaaianar activity of «hi , "^"^ " hialMn " t ^ 

Whoeytea " ^ " ^ * ^* 

^-or^ztiizr'^r^"^^ 

cuitnrea can be uaad ta datalT °' «* 

-pound (aaontet rl ^ ~° «— - — <* - a 
•ha aene/pratein °"*' Uia,e8 " ' M8t °"° ° f «■» h«. of 
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The selective «p re8al „„ of the murjne 

AF052746) of human CLCA3 in the „ „ , ^ ^ 

5 caUuto function of ,hi s ooU-t™ Thia ~„ " 

Amotions of the gene/protein Type II l un , , ° f 
in j * • •*«.. xyp e II lung alveolar cells produ™ «„,.w 

10 deficiency in alveolar mrf****** Pwwuce surfactant. A 

M^ationofCltt^Z^r^^^ 
The selective expression of murine Dc . SlGN ( 

Potential role of this g ene and the encoding protein in th ^7 & 
dendritic cells. Bone-marrow derived „ w ° f 
dendritic ceBs such as » * " 

can be used to determl L 1 ""^ ^ ° f «*■ «»• 

2n determzne the gene^rotein function and screening ^ 

20 compound (agonist or antagonist) that modulates at W 71 

the gene/protein DenHrf* ,, moaulate8 a* least one of the functions of 

s protein. Dendntjc cells are so-caUed professional * * 
cells (APC) and thus play . crucial role in , a ^gen- P resentin g 

immune- and inflaJL """^ of 

«<* ana mtiammatory responses mediate h« t> i 

??mDC-SIGN is benefit A * ^^^s. Blockade of 

Example 9; Identification of fulWensth « 

«i row length sequence of OtSl-B7: 

Steps in the identification of the OtSl R7 

DC-SIGN ^ mUrine *"***ue of human 

aee- AC7 3S 0 4 and ^ " ^ — — * "™ GenBonh 
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2- Gene prediction using GenScan 

« mouse 8enoajc j;;:;: t;~ n ° ,a 19619 * - 

cnBi.ttofthe^. nCe ' ContiglA 

AC73708: aPPI " g ™™ "> AC073804 and 

« w 1 1054 , nt 294022-305032 from 
nt 11009-19019 = M 237022 22k™, » . 

nt 6918-15750 - " !!T AC ° 73706 <"">*«» «>u>plem. nt) 

8 15759 nt32 °2«-23233fromAC07370«^ ' 
*- a gene cnpriefag otsTt ^ C0 " ,P ' ene,,t, 

coo,^ with Ver * r*-* ° n »*- **»—*. ana^e in 

encoding an mRNA with a length nt ■ "' KtmeoC10 ^^ 
Figure 6). ^ ° f "W"""'"'* 1200 bp (table 7 and 

3- Subsequent, prbm „ we „ developed (Table m ,„H „ , „ 

the OtSl-B7 gene front cDNA of tbo , ' PCR ° f 

*allen e ed nttce AU IT lj "" Ph < " >tti -'' *- OVA- 

P-dicted correct,,: no difference, with r p ^ * TT"^ ~ 
found. Speot *> 1116 *><iueed sequence were 

*' 0tS1B7 — *e 0tS ,.B7 framten,. 

- Identical to nt 39-190 of oil B, i. * 

*. RAC E ( ra p U antphacaC X ^ 0tS1 ' B7 ^ ' ~« - 
~ wae shown (o have a 5,^22 n " ** 5 '' e "" 
sealed that apart front the Dr ed Deterai "" i °" <**. *-e»d 

trom the predommant 1.2 kb transcript, an 
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approximately 800 bp lo nger tran8cript ^ 

the same 325 bp ORF. th tra «**ipts encode 

alignment, Figure 10) of OtSl-B7 ORP >», u P 
« selective expre88ion of 0tSl .B 7 tr " ^ DC SIGN ' » ^ 

derived from OtSl-BrOHP <•«. , W * a " t,bo<,MS to P»P«<I M 

™ e mu "ne homologue of human DP qtpxt « , 
»P«mo I0A M.3 Crabby Non-inte^ ' ' ""^ °* 

10 7. The Genetic localization of OtSl.B7«,„c j L 

i„ the uJ&^^*^*+*-+*+«* which 
.naraer haa «— * » ™> 

17688-17690 ATG- S tart codon 
Z7688-18494 fino h« »< > 
0 ** * "" Sk ^ 8UST.eee.ehe, with thie axon e»„w 

•he. * enoodea . r^,^, epptoxi 

eet.veeop.ee in the mouee genome 
WW-WW po Iy .Ade„ yl atie„. site 

a. * . number of „„ 

BALB/c genomrc DNA wee performed n.i„, « „ 0I h „ , „ 

3--DTH Thie probe wee 8enerated b /pc R " I " " 

redro I abeledwi«h 5 0„Ciof32P.Iabeledelpha-dATP uai 7 

1 ehe lingkil ^ Bio P ^ TV ^ 8ha - 

Wotted BALB/e-reetrietion digeet. „ a-tfl " * 

derreee Celaiu. for about laT u """ridisaBoo Mb a. 65 

RT for a few J^l * "* 2 « SSC "> "* S»S at 

rainut6s each - and 2 times in 2xSSC/0 1% «?no # 
eeepeotiveiv and autographed a, - 70 dj^fc "* " 

ecreeoa for 2 and 5 d, y e re apeotively. ,nte ° SiW '* 
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10. Reaulte and the interpretation of the South.™ a . 

— (Pane. A), ft. autograph afj 2 !d ' ""****•■'«■ 

-'an .he bybridirin. bands *- a 

indicate, ft* relative stoneth8 VT* *• thICW8, ° f *• *-* 

on^, e Map (sh0WD h ^ ; ;;::r: d 

re.triction fragment. ^ 8ach 
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11. We conclude that all bande derived from OtSl B7 „t. -a 

hybridise with the probe u«d are . /! "* to 

^a^nraorl;^: 

IWore. we .! ^ ^ ^ — ' — 

luae tnat m addition to OtSl-B7 a 

* the genome of BAla/o which .hare, horao^ J ~ ~ " ~~ 
length, of the hybridizing bande for tU. a ' *" 

» ~ -d and been I £ J^TT 7 *" " * 

13. For OtSLB7 itself we conclude that «■ «. 

onciuoethatitispresentasasinelecoov^), > -J 
genome i n the mouse. Py p r ha P lo id 

Example 10A: Polyclonal antibodies a»H 

nwDocHes and immnnohistocheraistry: 

Polyclonal antibodies were prepared to mDC Sir w / 

R7, K„,^ ot * «> nuJC-&>IGN (signature sequence Oi-c:. 

o7; by immunizing rabbits with , m ^„„ ^quence utbl- 

S.OK protein ^uenca. I^Z^T Z *» "» "~ 

on the baai. of aatr.ceUn.ar iLLtion . I ,mraUra2ato °' — d 

AA 77 qo a. ri tr •a antibody production: 

289 + C. H2N SRP QKY WNR GEP NNI C . CONH 2 (16 ^ 
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Pept.de. were e ynthMi2ed „„„ ^ 

Eure^e accordljle „ ^ «• ~d b, 

eynthe S izedb,Fmocehe„i. fm „ ' dU ™ 8 ' Short P*^** were 

unmumzation (immune serum). * 
Both rabbits generated antibodies to either nf * k 

an ELISA using the peptjde M ^•^T, , 1 " * 

in , ^ Coat I he Polyclonal antibodies were u «aW <u 

nodes, spleen and dorsal root gansli* „» *. Y Ph 

15 entihod, (0AKO) end after „aehin s tissUM £££ 

«* — «• BAB (Sigma) aeeordin, te the m . nuActl)ret , s inatruaj ^ 
fixation and counter staining with h^»^ >• wucnona. After 

microscopy. hematoxyhne, issues were analyzed by light 

20 In the spleen from naive mice, there is a strong and localized staining of 
zone d6ndritic ^ for giGN ^ ^ - 

unmune sernm compared to pre-immune serum (Figure 8). Thus thll ^ 
e™ of mDC-SZGN protein in spleen marginal zone dendri i^ Thia 
strongly confirms that we have identified th» «, • u 
25 SIGN. ^entzfied the murine homologue of human DC- 

In dorsal root ganglia from saline-challenged control mice d» ■ 

staining for mDP QTnxr ■ A . *' there 1S a ver y ™ak 

(as deeded „ e^e ' he "~ *" — 

ve. e, P re saio „ 0< niDC'SIGN JLTZ^ZZ* ^ ' 

"t-MGNtnthet«eue 8 ,»cut,ated with immune serum vereu.nr» 
-une eerun, ,„ the traehea ft„ m oVA-eha^ed miee ,e. d^d T 
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fem «M mice and a elronger ° ^ 7* " *•*-> celfc 
OVA-cha^d aice "DC-SIGN pMteta „ DfiG 



In the thoracic lymph nodes m \n ^ 

«- — ^ ^ (K z r: ~ a r * th inmu - 

»»ee (as described in example 7) tw " 0VA ^>««>«»<I 

control mice and a stronger • , ° U f "**° in ™ *om 

challenged mice " " m protein in TLN 

from OVA- 

EXAMPLE 10B: OtSl-B7 blocks k 

-nu.te. .U.s g e n ,nd u "7,t:. 7 ~ Dal ^ 

; f b T ^ mannes, Utr' ^ ^ "** 

of allege aathma. Balb/c mice were divided inte 2 " * a< "' M ' m0de ' 

I ond group JD iee.udin, , treatment!^ eK ""' S " M Mim " S *™P 

«-»d an intraperitoneal iniecKon o, EBT89 a " " ^ a ' raent 11 
'tee OVA inhalation challenges only ConZl T " r " > ' * *" 

30 ohanengea.andcnntrolgron C , m ° fthKe0VAta ^ taa ™ 

«~ OVA Nation J^^T. " " » * " * - - of 
•«- 04/nvan« , h after t «a t m en c "» ° VA «• 

Oays after treatment to de te r ra i„e ^ T 

« Snbsecnentty. the airway rel ' W "»*■ 

o-ayreep 0 „s lvenMstothebroncho8pM 
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= o„ day 31 . TOe ^ ~ ete ™-" « » the ta inhaJaftw , 

numbers of 

«-* eo da*™** OVA-spao^ ^ "* *- -Pi- -™ 
(P<0.0 5 , s. fter OVA change as Tl ^ WM 

— ^ wi«, ERTR9 prior to chsHenee ™* "« «* '» «™P H 
mathaoholino WM ^ si6ni6cantJl , . * ^ ^PO.aivenaas to 

*"« lava!, of OVA spaotfo w were «•"» «» 

»mparad to p r a.a h . Uen , 8 vaJues J™""" •*» OVA ch.Ua„ 8 a ao 

» — OVA apa.a, IgE ^ ^ ^ *" ~» " 
«*P II so™ teE bvels _ ^ *°up , ffabla 9A , r „ 

-Pare, * ^ mica " ' 

by aW o0* ffieure ^ » «- RALF waa - 

It is coocludad that the blockade of OtSl B7 >.■ j- 
30 with eha monoclone amibody ERTRg J Mdl " 8 ^ '* 

".aoifastoaoos of aaU, ma The .„ ' . » U ^»-taducad airway 

inflammatory re apoi58e . ^VA-mduced unmme. and 
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In order to study the role of mDC-SIQN (.,. , 

T»e con(ajns *■ — » mice. 

* «-» 5 and parto,^,, , fcll „l t ~ ta »«" fi »-n , «. 
ancompaasing- part „ f intron TOK "^ «—«. and a left arm 

of 0, S ,. B7 (aee — W - H of ft. 

— - * UB ad are indL^L ^ ^ ~ "» 



Further examples of 



use. 



20 ^ h rrsrr-r-"-*~ 

Protein %a»d 8 fCAM-2 an -3 or! * * *« soluble 

carbohydrate, such as t*^ *T "* " ma " M " a " d «. <W 

» -* a. prad^ auj^ * ~*~ 

tha MansGloNAo, oligosaocharid , ^M*™**™* and gaiactoso; and 
aniortda onanne,. 

- <~. thansof diractnd atta sT " ^ P ° W °" al 

30 nnaoehinoyanateatUoaZTt^r ^ — - 

iao^oatUbon. 2 " Z£ " 7 ** ^ «— 
-"* sulfc nitaoid(SrTS), 5-nitro2« 

*«. cromolyn; Jon-ohanna, «o»„s such a9 m ~ "* "* 
aaalTX-o.aandargiotoxin Antibod' * m e >»»ha.ic analogue. such 

3= tharaof, to nturin. DcCnI ^ 7" *~ 

C "° " " Md *» » — ** of dandrMa aaH. b y 
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«"*~mtotl»roie« 1 f DMl c N . <ffi) *»«i°nal 



A number of gene, are atronsiy increaaed i 
5 OVA enanenged LIT 7""*°" * *— ' *» 

one or more of lh e M „ MS . fc J™ * W d °" >M "» «-«H». B,ook.de of 

-:rrm=^^ 

AA726662) of hnman CLCA2 a. ^7".^" *" °"' rine h °-°J»i™ (EST 

16 — — B^aae of one oTlT^T ^ *~ * 

~ " » ^ treats, o f aZe T" " ** ~" *• 

»e murine homo|osue °' diaeeaea. 

-heaitor ooo.ro, nice . ^ £ * *«~ — Spared to 

hyperaieeaia). Interferes hlmil ^ «* P«in (inflammatory 

neurog.„ie inflammatory component P. J ' « 

» ~ of aetnma, ie Lve ^ a^ToT"' "* " ' ~ 

the stability of se^ory neurone *. I antagonists inhibits 



Boie of DC-SfGN: 



Immature dendritie eells (DO., migrate fro m ,fc M 

""■ere they ca pture and prceee anT °°* """""'a *— 

te W ho,d 
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organs to either activate or tolerize T-lymphocytes in an antigen-specific way. 
DCs play an important role in allergic sensitization as well as in the induction of 
antigen-induced airway manifestations of asthma. In agreement herewith, we 
recently showed that passive transfer of ovalbumin (OVA) primed spleen derived 
DCs strongly potentiates the development of allergic airway inflammation, 
airway hyperreactivity and Th2-aasociated cytokine production upon subsequent 
antigen inhalation. These data clearly demonstrate that DCs are key regulatory 
cells in the initiation and progression of Th2-dominated allergic airway 
responses. Recently, a DC-specific receptor called DC-SIGN (DC-Specific ICAM-3 
Grabbing Non-integrin) was identified. DCSIGN is a mannose binding cell- 
surface receptor, member of the C-type lectin family and appears to be expressed 
exclusively by DCs. DC-SIGN mediates the interaction between DCs and resting 
T-cells via ICAM-3 and has recently been shown to be important in DCinduced 
proliferation of human resting T-cells in vitro. Moreover, DC-SIGN has also been 
shown to be involved in trans-endothelial migration of DCs via interaction with 
ICAM-2 on human vascular endothelial cells. These data suggest an important 
role for DC-SIGN in the trafficking of DCs. We have discovered the murine 
homologue of DC-SIGN by differential gene expression using lung-draining 
lymph nodes obtained from control and OVA-challenged mice. The full-length 
sequence of murine DC-SIGN shows strong (50%) homology to human DC-SIGN. 
Rabbit polyclonal antibodies to murine DC-SIGN derived peptides were 
generated and used for immunohistochemistry. The staining of spleen and 
lymphoid tissues from mice using this antibody demonstrate that murine DC- 
SIGN is expressed on DCs. 

Another important function of DC-SIGN in the initial dissemination of HIV-1 
shortly after infection. DC-SIGN ,s highly expressed on DC present in mucosal 
tissues and binds to the HIV-1 envelope glycoprotein gpl20. DC-SIGN does not 
enable viral entry into DC, but protects the virus until DC migrate to T cell-rich 
lymph nodes. Here, DC-SIGN promotes efficient infection in trans of CD4 + T 
cells. Transmission of HIV- 1 by DC to T cells is inhibited by the blocking 
antibodies against DC-SIGN. 
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Interestingly, we demonstrate the expression of DC-SIGN at the protein level 
using polyclonal antibodies in mouse airway epithelial cells and in sensory 
neurons present in dorsal root ganglia. 

Epithelial cells in the respiratory system are not passive bystanders during 
5 assault of the epithelial barrier but participate actively in the inflammatory 
response to defend the airway. Because epithelial cells are located at sites of 
contact with the external environment, they are often the first cells to interact 
with potential microbial pathogens. Indeed, bacterial adherence to epithelial 
cells may be a prerequisite for colonization and infection and through this 
10 interaction epithelial cells may have the opportunity to detect and respond to 
pathogens independent of signals from other cell types in the respiratory system. 
The capacity for epithelial cells to directly detect microbial pathogens and 
immediately initiate expression of genes directed toward defense may allow for 
more efficient activation of the inflammatory response. Although several 
15 molecules that participate in airway defense have been identified, the activation 
and coordination of factors that result in a rapid and effective inflammatory 
response at the epithelial surface are only beginning to be elucidated. 
One mechanism for epithelial cells to participate in airway defense is through 
coordination of leukocyte influx and activation by expression of adhesive surface 
20 proteins and secretion of chemotactic molecules (interleukin-8, eotaxin, 
RANTES). DC-SIGN can play an important role in both the adhesion of 
leukocytes expressing ICAM molecules (in particular ICAM-2 and ICAM-3) and 
in the adhesion of pathogens (bacteria, fungi, parasites and viruses). Antibodies 
to DC-SIGN or compound that block the interaction between either ICAM 
25 molecules and DC-SIGN or the interaction between sugar moieties or other 
surface molecules of pathogens and DC-SIGN can be used to prevent or treat 
infections with these pathogens. 

Blockade of DC-SIGN is useful as a treatment for allergic asthma, COPD or 
other inflammatory diseases of the airways. 
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Dorsal root ganglia contain sensory nerve bodies that are involved in neurogenic 
inflammation which contributes to allergic inflammation and pain (inflammatory 
hyperalgesia). Furthermore, there is strong and convincing evidence for 
interactions between the immune and peripheral nervous systems. Many 
regulatory molecules are candidate mediators for communication between 
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inflammatory cells and nerves. There is substantial evidence that various 
immune (lymphocytes) and inflammatory cells (mast cells, eosinophils etc.) are 
in close contact with nerves. Lymphoid tissues, mucosal sites (gut, airway) and 
skin are densely innervated and contacts between nerves and inflammatory cells 
5 have been demonstrated. Mast cells are in close proximity to nerves in mucosa 
and skin and nerve stimulation has been reported to cause mast cell activation. 
Such data suggest a dynamic interplay between the immune and nervous 
systems during immune and inflammatory responses. In agreement herewith, 
receptors for various neurotransmitters, in particular neuropeptides (substance 
10 P, CGRP etc.) are present on all immune- and inflammatory cells. A close contact 
between these immune- and inflammatory cells and the neurons is required for 
these neuronal mediators to be effective. DC-SIGN is an important adhesion 
molecule on sensory nerves that can bind to ICAM molecules (ICAM-2 and -3) on 
immune and inflammatory cells thereby establishing the close contact required 
15 for this neuro-immune interaction. Blockade of DC-SIGN inhibits the neuronal 
component of immune- and inflammatory responses and is beneficial in 
inflammatory diseases such as auto-immunity, allergy, asthma, inflammatory 
bowel disease etc. 

Neurotropic viruses such as herpes simplex virus (HSV) and human 
20 immunodeficiency virus (HIV) can infect peripheral neurons. 

Cell-surface expression of DC-SIGN in neurons may be a an important step in 
the infection of neurons with neurotropic viruses such as HSV and HIV mediated 
by glycosylated viral envelope proteins. Compounds that inhibit the interaction 
between DC-SIGN and the viral glycoproteins are useful in prevention and 
25 treatment of these neurotropic viral infections. 

The selective expression of CLCA2 in the prototypic human epithelial cell-line 
demonstrates a role of this gene and the encoding protein in the cellular function 
of these cell-types. Chloride channels play a role in production and secretion of 
30 mucus and chemotactic molecules (interleukin-8, eotaxin. RANTES) by epithelial 
cells. CLCA2 also can play a role in cellular adhesion. This cell-line and other 
epithelial cell-lines can be used to study the role of human CLCA2 gene or the 
encoding protein in lung epithelial cell function such as mucus production and 
secretion and can be used for the screening of compounds (agonist or antagonist) 
35 that modulates at least one of the functions of the gene/protein. 
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Blockade of this ion channel will inhibit mucus production and is therefore 
beneficial in the treatment of airway diseases associated with increased mucus 
production such as asthma and COPD. 

Compounds that upregulate the expression of CLCA2 in human epithelial cells 
5 are useful in the treatment of patients with cystic fibrosis which have a defect in 
cAMP-mediated chloride secretion. 

A number of genes are strongly increased in expression in DRG's obtained from 
"asthmatic", OVA challenged, mice compared to control, saline challenged, mice 

10 such as genes with signature sequence: Sv02-1-All; Sv02-1-C8, R1-OS-BI-C3; 
OtS2-B9, R1-OS-B1-D6, Sv02-1-B7 (with KPI domain) and OtSl-B7. Blockade of 
one or more of these genes or the encoding proteins by selective antagonists 
inhibits the excitability of sensory neurons and thereby prevents or decreases (1) 
the neurogenic component of inflammatory diseases, (2) hyperalgesia during 

15 inflammatory responses and (3) cough due to airway inflammation. 

The calcium-activated chloride channels Gob-5 and the murine homologue (EST 
AA726662) of human CLCA2 as well as the gene OtS2-C3 (signature sequence 
ID) are upregulated in trachea derived from "asthmatic" mice compared to 
"healthy" control mice. Blockade of one or more of these genes or the encoding 
proteins is beneficial in the treatment of allergic airway diseases. 

The murine homologue (EST AA726662) of human CLCA2 (also called CaCC3) is 
strongly upregulated in DRG's obtained from "asthmatic" mice compared to 
"healthy" control mice. Dorsal root ganglia contain sensory nerve bodies that are 
involved in neurogenic inflammation which contributes to allergic inflammation 
and pain (inflammatory hyperalgesia). Interference with human calcium- 
activated chloride channel CLCA2 may limit neurogenic inflammation in asthma 
and other diseases with a neurogenic inflammatory component. Furthermore, 
cough, which is a prominent symptom of asthma, is believed to be a result of 
sensory nerve activation. Blockade of hCLCA2 (or the murine homologue) by 
selective antagonists inhibits the excitability of sensory neurons and thereby 
prevents or decreases (1) the neurogenic component of inflammatory responses, 
(2) hyperalgesia during inflammatory responses and (3) cough due to airway 
inflammation. It is demonstrated herein that the human lung epithelial cell-line 
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expresses the CLCA2 gene constitutively (figure 13). The selective expression of 
CLCA2 in the prototypic human epithelial cell-line demonstrates a role of this 
gene and the encoding protein in the cellular function of these cell-types. 
Chloride channels play a role in production and secretion of mucus and 
chemotactic molecules (interleukin-8, eotaxin, RANTES) by epithelial cells. 
CLCA2 also can play a role in cellular adhesion. This cell-line and other 
epithelial cell-lines can be used to study the role of human CLCA2 gene or the 
encoding protein in lung epithelial cell function such as mucus production and 
secretion and can be used for the screening of compounds (agonist or antagonist) 
that modulates at least one of the functions of the gene/protein. Blockade of this 
ion channel will inhibit mucus production and is therefore beneficial in the 
treatment of airway diseases associated with increased mucus production such 
as asthma and COPD. 

Compounds that upregulate the expression of CLCA2 in human epithelial cells 
are useful in the treatment of patients with cystic fibrosis which have a defect in 
cAMP-mediated chloride secretion. 
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Table 1 : Identification of differentially expressed genes in "asthmatic" mice 
compared with "healthy- control animals. Array » : Expression ratio 
(asthma.healthy) obtained by hybridization of a cDNA micro-array with 
fluorescently labeled amplicons (Cy5 versus Cy3) derived from "asthma" and 
"healthy" mice. 

Blot - Expression ratio (asthma: healthy) obtained by virtual northern blotting 
of ampucons and hybridization with fluorescently labeled specific, individual 
gene fragments. 



a) Known genes up-regulated in "asthma" versus "healthy" mice. 



Signature 
Sequence 



Sequence/gene 
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AA980800 


protein) 






StOl-Cl 


Aspartyl aminopeptidase 


Aspartyl 
aminopeptidase 


1.41 





St0l-D3 


KA70 (mouse retinoic acid 
responsive gene) 


SKAP-HOM 
(SKAP55 homologue) 


0.77 


— 


I oVLfZ-l-nv 


APLP2 (amyloid p 
precursor-like protein) 


APLP2 








UDP-cUssociation inhibitor 
(ly-GDI) 


Ly-GDI 








PIastin-2 (PLS2) 


L-Plastin 






I Sv02-1-Cl2 


Ubiquitiny60s 








Sv02-1-A4 


H2-0a (MHC-II) 


HLA-DNA 






Sv02-1 G3 


EST AI327412; AA140026 


RNA Polymerase-H 
subunit (POLR2G) 






Sv02a-A8 


ESTAW546508 


Phospholipase- 






Sv02-1^D4 


ESTAW044803; 
AA823969; AA869959 


Clathrin (CLTCL2) 






Sv02-1-D5 


ESTBB000142 


Glutamyl-propyl-tJRNA 
synthethase (EPRS) 
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b) Expressed sequenc tags (EST's) up-regulated in "asthma" 
"healthy" mice 



Signature 
sequence 


| Sequence/gene 


Human homologue 


bv(J2-l-D10 


ESTAI153476; 
AA537538 




Sv02-l-AU 


EST AI45 1488 


AW173082 


Sv02-1-C8 


ESTAA023597; 
AW476575 




Sv02-1-E6 


ESTAI587693; 

AA499481; 

AU080538 




Sv02-1-Pl i 


EST C77954 





V 
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c) Known g nes down-r gwlated in "asthma" versus "healthy" mice. 



j Signature 
sequence 

l "D i /\Cy ti -i "ni 


Sequence/gene 


Human homologue 


Array 

j 


Blot 

2 


Kl-Ub-Bl-Bl 


1 PIN (protein inhibitor 


Dynein 


1.44 


0.7 




of NnoS) 


light chain 




Pi HQ Til A i 


j CJYP2F2 (cytochrome 


CYP2F1 


0.35 


0.1 




P450 naphthalene 








hydroxylase) 








J R1-OS-B1-B6 


IDH-a (NAD + 
dependent iaocitrate 
dehydrogenase) 


NAD* 

dependent isocitrate 
dehydrogenase 


0.71 


0.5 


[RX-OS-B1-Q3 
1 t? i no B 1 tin 


JStaM 


Stat-1 


0.65 


0.3 


xn-ucs-jii-n. J 


SEPPl Selenoprotein P 


SEPPl 


0.52 


0.5 


R1-OS-B1-C5 
r6tS2-P2 


1 Decorin 


I Decorin 


0.40 


0.3 




1 Cathepsin B 


Cathepsin B 


0.56 






Gluthation-S- 


Gluthation~S- 


0.40 






transferase mu 2 


transferase 






(Gstm2) 








(OtS2-H2 


Breast heat shock 73 [ 
protein (Hsc73) 


HSP 70 


0.60 




|OtS2-Bl2 


Sulphated 

glycoprotem-2 isoform 


Clusterin 


0.46 






LR8/CLASTX T 


LR8 


0.54 


0.5 


f Bl-OS-Bl-Cl 


EST AW2 11263; 
AI194829; A1098607; 
W08910 


Mitochondrial 
trifunctional protein 


u.55 


0.7 


JR1-OS-B1-A2 


rUBP43 (ubiquitin h 
specific protein) 


SG43 ( 


X80 ( 


).5 


[rX-OS-B1-D5 f 


Ferritine j 


^emtine c 


1.45 J 


.0 


[OtS2-B4 ) 


Unidentified 1 
mitochondrial gene 




.50 
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OtS2-Al 



OtS2-ClO 



OtS2-A6 
OtS2-D9 



OtS2-A7 



OtS2-C6 



OtS2-A10 
OtS2-ClF 



OtSl-Cll 
OtS2-BlO 



OtS2D8 



Mitochondrial cyt-C 
oxidase subunit I 



Mitochondrial enoyl- 
CoA hydratase (rat) 



AOP2 (antioxidant 
protein 2) 



IL-2R-y 



ESTAA475628 



Mitochondrial 

enoyl-CoA 

hydratase 



0.43 



0.34 



AOP2 



IL-2E-r 



0.45 



nsnd ~~ 

(early response gene) 
/tristetraprolin 



HSP (84 kd heat shock 
protein) 



HSP 90 



IFNyR (interferon-y 
receptor) 



Ornithine 
decarboxylase (Ode) 



0.51 



112 



0.75 



IFNyR 



0.32 



Ornithine decarboxylase 



Stearoyl-CoA 
desaturase 1 (SCDl) 



MUSLYSM4 (mouse 
lysozyjne gene) 



Calnexin 




Stearoyl-CoA 
desaturase 



0.55 



0.38 



Calnexin 
Plunc 



0.54 



0.61 



d) Expressed sequence tags (EST's) down- regulated 
"healthy" mice. 



in "asthma" versus 



Signature 

sequence 

OtS2-D3 


Sequence/gene 

"EST AJ451901; AW826053T~ 
AA712022, partially similar 


Human 
homologue 


Array 

i 


Blot 

2 ! 










OfcS2-D2 


to mouse CR2 
ESTAA423205, similar to 




0.87 





83 




84 



OtS2-C3 


ESTAI788596; AI892968; 
AA939676 




0.66 


I 


OtS2-B6 

A+Oo a i r» 


EST AI528 153; AA982059; 
AW488424 




0.67 




Utt)J-A12 
OtS2-B3 


EST AA940560 (Rho-GAP 

domain) 

EST AL022972 


AF217507 
AW958031 


0.65 




OtS2-A5 


EST AA433598; ALl 18320; 
AI507121 




1.43 
1.08 




OtS2-C4 


ESTAW913417.AI647667 




0.68 
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down-regulated in "asthma" versus "healthy" mi 



Signature 
sequence 


Sequence/gene 


-Human homologue 


Array 
i 


Blot! 


RWDS-Bl- 
E5 


See figure 4 for 
sequence 




0.97 


0.7 


OtS2-C5 


See figure 4 for 
sequence 




0.35 
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!: membera of the calcium -activated chloride channel family. 



[Human gene/protein 


Murine homologue 


Signature sequence 


CaCCl/CLCAl 


Gob-5 


Ri-so-Ri-cn 


CaCC2 


"EST W41083 




CaCC3 / CaCL2 


1SSTAA726662 




CLCA3 


CaCC / CLCA1 





5 
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Table 3: An example of some of the differentially expressed genes involved in 
the regulawactivation of T-lymphocytes from table 1. 



Up-regulated 
genes/proteins 



CsA-19 



' Pendulin 



RA70 



Ly-GDI 



Plastin-2 
I EST: RNA 

Polymerase-II 
I subunit 



1 EST: Clathrin 
"ifiST: Cdc42-GAP~ 



Signature 
sequence 



St-Ol-B3 



Rl-SO-Ri-En 



StOl-DS 



SV02-1-D8 



SV02-1-C4 



SV02-1-G3 



SV02-1-04 



R1-SO-R1-A12 



Down-regulated 
genes/proteins 



IL2-R-gamraa 



IFN-y-R 



Stat-1 



Signature sequence 



OTS2-D9 



OTS2-A10 



R1-OS-B1-G3 
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Tabl 4: Prixner pairs used for semi-quantitative PCR analysis of zndicated 
(signature sequence) genes an d th ir respective product length. 




sense primer 
"forward" 

ATGAGTGACTCCACAGA 



anU sense primer 
Reverse** 

AAGAACAGGAAGCAGAGC 



AGCCAAGATGCAG AGCTGCAGGAC 



ATACACAGGOTGTTCCC 
GTT 

2: 

AAGTGGTGGAAGACCGT 
GAC 

tggaccttactggggat" 

CTC ??? 

atgcccggaggtttgct" 

TOT 

agtcaaagtggcctcca " 

CAC 

CAGCCATCTTGCTTCTCC 
TC 



ATGATGAAGCCTCCCGTG 

2: 

AAATGCTGGATGAGGGTC 
TG 



product length 
(base pairs) 



415 



ACTCTTCTGGTGGGTGAG 



568 

504 with KPT 
336 without KPJ 



GA 



JEST AA726662 



GCCTTCGGACAGCATTf" 
ACA 

GGTTGAGGAGCGAATGG 



TGCCTGTCAGCTGGAGAG 
AG 

CAAGAGCACAGCTCACAA 
GC 

AUAGAOCGGCTCAGGATA" 
AA 

TGCCi'rTGTCCAGGTGATr 
AG 



AAGAGC 
AGCTAGTCCTTCTGGAC 



mCaCC 



Sv02-1D10 



Sv02-1-All 



AACGGTGC 

Ari'AGTCACATTTGACA 
| GCGCTGCC 

MTTGAACCTCGCCCACT 
GTG 

TCTTCCTTTGGTCAGACA" 



ATTGCCOACGGCGCTATC 
CA 

TGTTGGATGGTCCCGAAC" 



I TCAAA 
TGGGAGACGCTGCCACff 



Sv02-1-E6 



OtS2-D3 



CACAGG 
GAAGACGCCACTGTTCC 



GTAGAT 

UCACCCATACTGATAGCTC 
TCA 

Ttcccccctctttactcct 



401 



514 



197 



508 



412 



362 



654 



414 



GG 



OtS2-D30 



mCD59 



GAA 

TCGAOCCGAATCTGm" 
GCA 

tcagaagaagctttgaa" 



f TGAGAGTGGAGGCTGCCCT 

1 TC 

^TTTCCCGCTTCCTGTCTC 
AG 



CTTTGG 

"gaaggtgtctgtgaagc 

CTGTGG 

CAGTCACTGGCGATCTG " 



atcctgcggcagcaaaaa" 



fl^ATTCCGGCTACAGCAT 
I AGA 

TGCATTCCGGCTACAGCAT" 



806 



418 



635 



633 



264 



307 



250 



89 





| CTCA 




Rl-OS-Bl-H 
RJ-OS-Bl-A: 


6 OAGCJ'CACCAACATGO 
TCC 


^ GCUGGCACAGAGGATTC 
TC 


rr 227 


R10S-B1-C4 


i GATCAACGCAAGCTCri 
GGC 


l' GTTTGCCCAAAATAGAGt 
A 


210 


Rl-OS-Bl-AS 


AUAt-TGTTGGGOAAAAC 
GAG 


- GACTGAAGCAGCTCAAa 
CC 


* 121 


R1-OS.B1-B2 


ACOGAGACCAAGCTGCJ 
GTG 


I GGCGAGGCTCCCACTTAC 
TC 


5 433 


CHS2-C1 


CTGAGGGGAGCCTGCTG 
GAA 


CCCAG'J'GGATGCCTGAAA 
CA 


271 


OtS2-D7 


cctaagccctgggattt 
tac 


TGATCCTCATTGCAGAAG' 
TTAGCT 


r 379 


OtS2-Bd 


'1TJTTCATGG CTTCCTGC 
GG 


CACCCCTCTGCGACAAGA 
CA 


403 


OtS2-A9 


gacctggacgagaccct" 

GOT 


AGaaaa ITCAGCCAC3TGC 
CA 


150 


iti-os-Bi-ce 


TGAGGAACTQAGTTCTO 
GAG 


CTGGCTCTTCTCTTTACCC 
T 


280 




OtS2-C3 


CATCAGAGCCAGCTATG 

1 CCG 


GGAAGCATACTTCTTGGC 
CTCA 


433 


OtS2-B6 


GCGCTGGGATTTTACGT 
J GTG 


CCTTCCTGAAAACATGCCT^ 
AGG 


442 H 


OtS2*A12 


1 TTTAAAAGGGAGGGGTG " 
GCA 


TGGTGAAGGGTCTCTAGG 
GCA 


347 j 


OtS2«B3 T 


GCATCTGTCGCTTGG AA | 
GGA 


GCAAAACGTCTCCCTCCAC" 
C 


353 "j 


OtS2-A5 T 


AATGGGAU'JTCATGGCC 
TCC 


GGCCGATTCCTTTGCAGA 
AA 


375 




AGCCCTGGACTGCAAAG j 
CTC 

TGTTTACAGACTTTGCAA 

cc ( 


GCCTGGGCTGGGTAACAA 
GA 

JATCAAGTCTGGTCTCTGA" * 


298 ] 
307 


OtS2-C4 I 


R1.0S-BI-E5 p 
1 ( 
6t£2-C5 J ( 


1 i'CJ'inviTACCTCAGOpj 
3GC c 


TUGTGGCTTCTGTGACAT " 


250 


|_ I C 
I Sv02.l-Fl p 


iTGTTTAGCATCTGAGC \ J 
3X0 I A 


.GATAACACCCCTGTGTG 1 
G 


537 j 


L_ 1 T 


tUTGQGGGACATGAGGG fG 
TGGC J r 


GOTGGCTCTGGCTCTGC hj 

rrr 


55 H 


j K1-OS-B1-D6 G 

L 1 ° 


CAAGCTGATTTTCAGG G 
TGCC ^ 


wrUCTOGGCAmTGG^ 1" 
\AA 


83 "j 


K1-SCMU-A12 [A 1 
T 

R1-OS-B1-B1 G( 


* 1 i i j occgga I TC 


iGTTGGGTGCACGATGT ' 21 


*3 




AC 

HPRT G7 


iTGATCAAAAATGCAG G? 

* TG cr 


iACAGAAGAATGGCCAC" 24 


1 


or 


TCGATACAGGCCAGA GA 
TTGTTG ^ 


ITCAACTTGCGCTCATC" 15 


8 



90 



or 



AGTCCCAG cgtcgtgat 
TAGCGATGA 



or 



TGGCCTGTATCCAACACTT 
CGAGAGGT 



516 



2: pnmers used for cDNA obtain ft™ m * , 

detect APLP2 « 1 ™ *™ 5) de8 * ned *> 

detect APLP2 ge „e wUhout or with the Kunit, protease inhibitor (KPDdomai, 
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itr rr s am anj dorea, • roo, «*» «™ -ljt 

— Wlth OVA ve™ MHM . The value indKaKd 

» OVA chalWd mice „ „ lMst a faM 1owm P 

S- example l fo r , ,, etailed aUenge ' 1 "»«»• 
Signature 
sequence 




R1-0S-B1-B2 
OtS2-Cl 




Rl 0S-B1-D6 
383 bp 
310 bp 



ND: Not determined 



T3 





■3 



a 
■3 

I 

•s 

I 

1 



Q 



00 

o 



I 



to 



o 



c 

d 

00 

8 



2 
3 



is 



00 

§ 

a 

.5 
a 

Si 



I 



CO 

i 



s 



I 

.* 

00 



CO 

g 



o 



I 



a 



00 



CO 

§ 
s 

00 



g 
s 

00 



00 

g 

CD 
a 

<M 
lO 



r- o 

M$ o 

CD t> 

CO CO 

CO CO 



00 wt) 
CO CO t*« 



p o 
t> qo 

CO CO 



^ to 



CD 
Oi 

00 

CO 



S3 

O 

o 

«3 



CT> 

CD 
CO 

o 



CD 
CO 
CM 
CD 

O 
CD 



CD 
O 

o 
o 

CO 
CD 



CD 
O 



CD 

CO 
00 

CM 



CO 
CD 



00 00 



CO 
00 



3 

3 



co ao 

O CO 

£ ° 

lO o 

00 eft 



c 
o 

s 




10 



t> CO 

i-H CO 

>j- CO 05 

O 1-H |-H 



s a 5 S 3 § is 



Jg cp oo oo 
oo cn r-5 



CO 
CO 



□5 
CO 



CO 



OS 
CO 



CD 
CO 



.5 
& 

V 



0 



8 

S 

,<>> 



i*ene sense primer " 



anti-sense primer 



CLCA1 



CLCA2 



CLCA4 



HPRT 



TGGGGTCCT ' 



TGAGGCC 



GGGCATTGC ' 



| ACT AGAAACA 

gcaaaacXtttcctg I tgaggccattgttct 

^gAGACTG | GAGCCTTCATC 



TGCTGAGGATffGGAtfGA^ 
[ AAGGGTGTTT AAGTCTGCAT 



product 
length 
(base pairs) 



417 



568 



421 



368 



100 



101 



. 




Treatment 


Control 


| ERTR9 


Before challenge 


606.4 ± 59.2 


484.2 ±62.1 




After challenge 


1739.6 ± 202.3* " 


992,3 ±301.7 " 



.0 



2ShkM k. feveie o, OVA epeoUic IeE fiaJ ^ 

(rrottp) were treated with «,„,„,, antibod ' " UOe ( °- 5 6 P« 

and prior to the fat of th ree OVA *" * — 

expressed as m ea„ ± SEM. Seru. W leveU , fet chalIenge J^T**" ~ 
4 * M 06 " * the student, ,«„,. erafi " mUy 



Treatment 



Before challenge 



After challenge 



Control 



203.6 ± 40.62 



17257.2 ±4088.7* 



ERTR9 



190.0 ±23.8 



9684.7 ±2596.0* 



3^SB Ser„ m Uvels of OVA epecifie W Waitalat) . Balb/c mice 

lr Z ^ ChmeDSea (6r0UP ^ «"* ° f 0VA W were 



Figure legends 
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Figurel: E ff ectsofLy.GDIand C dc42-GAPo„ smaJlGTPK . A . 
5 and Cdc42 maJ1 GTp - b ««ung proteins Rac 

Figure 2: J> C R products using cDNA obtain^ ^ J 

Elated from "healthy" or -uJJ^ZtT « ^ 
well known in the art usin. th. ^ ° Ut U ** 

7 n . t^™ S gene * s P^ific primer pairs for- 

10 ^^^^ 

o) m.CaCC (MzddleXsense primer: ATTAGTCACATTTGACAGCGPTP nr> 

Primer: TGGGAGACGCTGCCAC7TGTAGAT , ^ACAGCGCTGCC; antisense 

and for ^ACTTGTAGAT, product length 414 base-pairs); 

15 c) gob 5 (BottomXsense primer: GCCTTCGGACAGCATTTAr'A « 

TGCGTTGTCCAGGTGATAAG ; product J^^^ ^ 

Lane 1 refers to 100 bp DNA ladder- lane 2 4^-! t 

20 ^tocDNAobtainedWDHGofa.thn..,-. ' " a " d 7 

V*. J/16 a„<i V32. " """ " nd PredU » te ' ( actively 



25 



30 



Figure 4. Genes down-regulated in "asthma" versus "healthy" mice. 
Figure legends 



m 8 cDNA from dorml ^ gam obt>fae(1 ^ saHne (gAi) ^ 



5 



10 



AUG 

ovaibu™ (OVA) .aaUenged mice m „ 

"ma fr„ m Uft to right ^ I CDNA. Two-told dduaon 

product. 6 dllut «">s «hat gav. a PCR 

Esht^B: PCR analyai. of gen.. Oypao. a „d Gob-o cDNA «. , 
obtainadfrow saline RJH. ,,. using cDNA from lung tiaeue 

-oo „ z tr;r: Mn,ro1 geM is - * — - - 



15 



Figqrefi ; Gene comprising 0tSl-B7 frag: 



ment. 



20 



£ifmr*l : Restrictionraap of Contie L4 ^ 

uonng 1A, the gene comprising OtSl-B7 fragment. 

&emUl: EtBr-staining of the restriction-digests used (nan.) ax a 

after «gests used (panel A), the autoradiogranh 

after 2 and 5 days exposure time (panels B and C^nHfK • * 

an E. Pa™, n u } the "^Pretation (panels D 

~ 1 ^ 2^ 



30 FlgUEe_9: Complete sequence of Cor»f ;» 1 a 

rv . a g 1Al 6116 gene ^Prising 0tSl-B7 fraen^nt 

ContiglA consists of the following overlamri,.* *■ ^gment. 
and AC73706: ^erlappang cont lg s present in Genbank acc. AC073804 

nt 1-11054 = nt 294022-305082 from AC073804 



25 



1U4 

nt 11009-19619 = nt 237022-228395 from AC073804 < 
nt 1805-7790 = „ t 39946 a. a AC073804 Reverse complement) 

nt <Jyy46-34£)25 from AC0737f>« /W., . 

5 

^reJO: The protein (325 AA) encoded by the oredi,, h 

^ompriein, the 0*1*7 fragment. ^ enC ° mpassi ^ Gmtig 1A 



10 SgUreJl: 

CLUSTAL W d.81) multipIe sequence 

comprising OtSl-B7 (OtSl-B7-OR F ) and DC S IG M /n f^^ 6 denVed fr <>* *» ^ne 
desisted CD209 GN AAP77072, also 



15 



105 



5 



£i£U£§_12: Outline for the eenp^n * 

oc-sicn (8iBnature zzz:: a T ucany engineer6d * 

homobgue of hmnan DC-SIGN. " ° tB?in ^ th « 



10 



products obtained using 1L-9 fTJ/ml f o u represent PCR 

PCR products in lan es " " ^ f*" ^ 
~-n^^ 

UCLCAl). ^^"tCalczum activated Chloride Channel 

PCR products in lanes 5,6, 14 15 23 ?4 ~ 
15 Pr»„ ^ >»> i4,ij>,23,24 represent CLCA4 

™ PCR products in lanes 7,8 16 17 25 9« 

'•°' 1 °> 17,25,26 represent CLCA2 

^nes 9,18.27 represent a 100 bp ladder. 

£ifia*§_l5: ClustalW analysis of • 

(OenBen* ^ ~ - BST 

* Table X teample „ ° re *' *— * — -en* Primer, aa de^ 

CLUSTAL W (J.8I) multiple sequence alignment 



30 
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example I). HPRT housekeeping control g ne is used to control for the relative 
amount of DNA. The black bars indicate the dilutions that gave a PCR product. 



Figureil: PCR analysis of murine Plunc (signature sequence R1-OS-B1-D6) of cDNA 
from dorsal root ganglia obtained from saline (SAL)- or ovalbumin (OVA) challenged 
mice as described in example (1). HPRT house-keeping control gene is used to control 
for the relative amount of DNA. Two-fold dilution series from left to right. The black 
bars indicate the dilutions that gave a PCR product. 

Fi gure 18A: A irway responsiveness to aerosolized methacholine was measured in 
conscious, unrestrained mice (group 1) 24 h after the third OVA inhalation challenge. 
Airway responsiveness in control mice (first and second bar) and ERTR9 treated mice 
(third and fourth bar) was measured before (plain bars) and after (striped bars) the 
OVA aerosol challenge period. Values are expressed as mean ± SEM. Post challenge 
airway responsiveness is significantly increased in control mice. * P<0.05 as 
determined by the student's t- test. 

Figure 18B: A irway responsiveness to aerosolized methacholine was measured in 
conscious, unrestrained mice (group II) 24 h after the third OVA inhalation challenge. 
Airway responsiveness in control mice (first and second bar) and ERTR9 treated mice 
(third and fourth bar) was measured before (plain bars) and after (striped bars) the 
OVA aerosol challenge period. Values are expressed as mean ± SEM. Post challenge 
airway responsiveness is significantly reduced in ERTR9-treated mice compared to 
controls. 

* P<0.05 as determined by the student's t- test. 

Fi fmre 19A : Cellular composition of the BALF was determined 24 h after the third 
OVA inhalation challenge. Control mice (white bars) and ERTR9 treated mice (grey 
bars). Values are expressed as mean ± SEM *J*0.05 as determined by the student's 
t-teet. Eo: eosinophils; neutro: neutrophils; MNC: mononuclear cells. 
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gigge 19B : Cellular composition of the BALF was determined 24 h after the third 
OVA inhalation challenge. Control mice (white bars) and ERTR9 treated mice (grey 
bars). Values are expressed as mean ± SEM. Eo: eosinophils; neutro: neutrophils; 
MNC: mononuclear cells. 



